WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Cfta&si6cation 6 ; 
C07D 487/04, A61K 31/33 



Al 



(11) International Publication Number: WO 98/07725 

(43) International Publication Dale: 26 February 1998 (26.02.98) 



(21) International Application Number; PCT/EP97/04445 

(22) International Filing Date: 14 August 1997 (14.08.97) 



(30) Priority Data: 
08/689.979 



16 August 1996 (16.08.96) 



US 



(7J) Applicant: SCHERiNG AKTIENGESELLSCHAFT fDE/DEJ; 
Milllerstnisse 178. D- 13353 Berlin (DE). 

(72) Inventors: MORRISSEY, Michael, M.; 129 Alta Vista Way. 
Danville. CA 94506 (US). BUCK MAN. Brad; 2042 Leiner 
Boulevard. Oakland. CA 94506 (US). MOHAN. Raju: 161 
Se Iconic Way, Moraga. CA 94556 (US). 



(81) Designated States: AL. AM. AT. AU. AZ, BA. BB. BG BR 
BY. CA. CH. CN. CU. CZ, DE. DK, EE. ES, Fl. GB. GE 
GH. HU. 1L. IS. JP. KE. KG. KP. KR. K7, LC. LK. LR 
LS. LT. LU. LV. MD. MG. MK. MN, MW. MX. NO. NZ. 
PL, PT. RO, RU. SD. SE. SG. SI. SK. SL. TJ, TM, TR. 
TT. UA. UG. UZ. VN. YU. ZW. AR1PO patent (GH. KE. 
LS. MW. SD. SZ. UG, ZW), Eurasian patent (AM. AZ. BY. 
KG. KZ, MD. RU. TJ. TM). European patent (AT. BE. CH. 
DE. DK. ES. Fl. FR. GB. GR. IE. IT. LU. MC, NL. PT, 
SE). OAPI patent (BF. BJ, CF. CG. CI. CM. GA. GN. ML. 
MR. NE. SN. TD. TG). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



! (54) Title: PURINE DERIVATIVES AND THEIR USE AS ANTI-COAGULANTS 
I (57) Abstruct 

ITiis invention is directed to purine derivatives which are useful as anti-coagulants. This invention is also directed to pharmaceutical 
compositions containing the compounds of the invention, and methods of using the compounds to treat disease-states characterized by 

thrombotic activity. J 



1 



FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify Starts party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


BS 


Spain 


IS 


l<ootho 


SI 


Slovenia 


AM 


Armenia 


Fl 


Rntand 


I.T 


Lithuania 


SK 


Slovakia 


AT 


Auilrii 


Fit 


France 


LU 


Luierahnurg 


SN 


Senegal 


All 


AuMralia 


CA 


Gabon 


I.V 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


CB 


tinned Kmgonra 


MC 


Monaco 


TD 


Cltad 


DA 


Bointi and HerxegCTvani 


CF. 


Georgia 


MD 


Republic of Moldova 


TC 


Togo 


on 


narbadm 


GH 


Ghana 


MC 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


CN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BP 


Burkina Hmo 


CR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Triaudad and Tobago 


BJ 


Benin 


IK 


Ireland 


MN 


Mongolia 


LA 


Ukraine 


BK 


Uraiil 


IL 


liracl 


MK 


Mauritania 


UC 


Uganda 


BY 


nelarus 


IS 


Ice land 


MW 


Malawi 


US 


Untied Sum of America 


CA 


Canada 


IT 


luly 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Repnbtic 


rr 


Japan 


NE 


Ntjxr 


VN 


Viet Nam 


CC 


Congo 


KZ 


Kenya 


NL 


Netherlands 


YU 


Yugottffvin 


Cll 


Swnzertand 


KG 


Kyrgyutan 


NO 


Norway 


zw 


Zimbabwe 


CI 


Cote d'lvotrr 


KP 


Democrat* People 'i 


NZ 


New Zealand" 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


FT 


Portugal 






CU 


Cub* 


KZ 


K auk at an 


RO 


Romania 






cz 


Cwcn Republic 


IJC 


Saint Lucia 


RU 


Rmtaian Federation 






DF. 


Germany 


14 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Stt Lanka 


5K 


Sweden 








Kstonia 


LM 


Libctia 


SC 


Singapore 







S-137-1095/SG 



WO 98/07725 PCT/EP97/04445 



PURINE DERIVATIVES AND THEIR USE AS ANTI-COAGULANTS 

Field of the Invention 

The present invention is directed to purine derivatives and their pharmaceutical^ 
acceptable salts, which inhibit the enzyme, factor Xa, thereby being useful as anti coagulants. It 
also relates to pharmaceutical compositions containing the derivatives or their pnarmaceutically 
acceptable salts, and methods of their use. 

BACKGROUND OF THE INVENTION 

Factor Xa is a member of the trypsin-like serine protease class of enzymes. A one-to-one 
bmo.ng of factors Xa and Va with calcium ions and phospholipid forms tne Drothrombmase 
complex which converts prothrombin to thrombin. Thrombin, in turn, converts fibrinogen to fibrin 
which polymeries to form insoluble fibrin. 

In the coagulation cascade, the prothrombinase complex is the convergent point of the 
intrinsic (surface activated} and extrinsic (vessel injury-tissue factor) pathways {Biochemistry 
(1991). Vol. 30. p. 10363; and Ce//< 19881. Vol. 53. pp. 505-518). The model of the 
coagulation cascade has been refined further with the discovery of the mode of action of t.ssue 
factor pathway inhibitor (TFPl) {Seminars in Hematology (1992). Vol. 29. pp. 159-161). TFPI .s a 
circulating multi-domain serine protease inhibitor with three Kunitz-like domains which competes 
with factor Va for free factor Xa. Once formed, the binary complex of factor Xa and TFPI 
becomes a potent inhibitor of The factor Vila and tissue factor complex. 

Factor Xa can be activated by two distinct complexes, by tissue factor-Vila complex or. 
the "Xa burs:" pathway and by tne factor IXa-VIIIA complex (TENase) of the ■'sustained Xa" 
pathway m the coagulation cascade. After vessel injury, the "Xa burst' pathway IS activated v.a 
tissue (actor (TF). Up regulation of the coagulation cascade occurs via increased factor Xa 
production via the "sustained Xa" pathway. Down regulation of the coagulation cascade occurs 
with tne formation of the factor Xa-TFPI complex, which not only removes factor Xa but also 
inhibits further factor formation via the "Xa burst" pathway. Therefore, the coagulation cascade 
is naturally regulated by factor Xa. 

The primary advantage of inhibiting factor Xa over thrombin in order to prevent 
coagulat.on is the focal role of factor Xa versus the multiple functions of thromom. Thrombin not 
only catalyzes the conversion of fibrinogen to fibrin, factor VIII to VIUA. factor V to Va. and factor 
XI to Xla. but also activates platelets, is a monocyte chemotactic factor, and mitogen for 
lymphocytes and smooth muscle cells. Thrombin activates protein C. the in vivo anti-coagulant 
inactivator of factors Va and Villa, when bound to thrombomodulin. In circulation, thrombin is 
rapidly inactivated by anttthromb.n III (ATIII) and heparin cofactor II (HCII) ,n a reaction which is 
catalyzed by heparin or other proteoglycan-assoc.ated glycosaminoglycans. whereas thrombin :n 
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tissues is .reactivated by the protease, nexin. Thrombin carr.es out its multiple cellular act.vanon 
functions through a unique "tethered ligand" thrombin receptor {Celt 11991), Vol. 64, p. 1057). 
which reouires the same anionic binding site and active site used in fibrinogen binding and 
cleavage and by thrombomodulin binding and orotein C activation. Thus, a diverse group of in 
5 vivo molecular targets compete to bind tnrombin and the subsequent proteolytic events will have 
very different physiological consequences depending upon which cell type and which receptor, 
modulator, substrate or inhibitor binds thrombin. 

Published data with tne proteins antistasin and tick anti-coagulant peptide (TAP) 
demonstrate that factor Xa inhibitors are efficacious anti-coagulants [Thrombosis and 

10 Haemosrasis (1992), Vol. 67. pp. 371-376; and Science (19901. Vol. 248. pp. 593-596) 

The active site of factor Xa can be blocked by either a mecnamsm-based or a tignt binding 
inhibitor (a tight binding inhibitor differs from a mechanism-based inhibitor by the lack of a 
covalent link between the enzyme and the inhibitor). Two types of mechanism based inhibitors 
are known, reversible and irreversible, which are distinguished by ease of hydrolysis of tne 

15 enzvme-inn.bitor link {Thrombosis Res (1992). Vol. 67. pp. 221-231: and Trends Pharmacol. Set 
(1987). Vol. 8. pp. 303-307). A series of guanidino compounds are examples of tight-binding 
inhibitors [Thrombosis Res. (1980). Vol. 19. pp. 339-349). Arylsulf onyl-arginine-oipendtne- 
carooxync acid derivatives have also been shown to be tight-binding inhibitors of thromom 
[Biochem. (1984). Vol. 23. pp. 85-90), as well as a series of aryiamidine-containmg compounds. 
■ 20 including 3-amioinoDhenylaryl derivatives \Thrombosts Res. (1983). Vol. 29. pp. 635-642) and 
bisiamidinolbenzyi cycloketones [Thrombosts Res. (1980). Vol, 17. pp. 545-548). However, 
these compounds demonstrate poor selectivity for (actor Xa. 

Related Disclosures 

European Published Patent Application 0 540 051 (Nagahara et a/.) describes aromatic 
25 amtdme derivatives which are stated to be capable of showing a strong anticoagulant effect 
through reversible inhibition of factor Xa. 

The synthesis of o,o'-bis(arnidinobenzylidene)cyctoalkanones and o.o'-bisiamidino- 
benzyDcydoalkanones is described in Pharmazie (1977). Vol. 32. No. 3, pp. 141-145. These 
compounds are disclosed as being serine protease inhibitors. 

30 SUMMARY OF THE INVENTION 

This invention is directed to compounds or their pharmaceuttcally acceptable salts which 
inhibit human factor Xa and are therefore useful as pharmacological agents for the treatment of 
disease-states characterized by thrombotic activity. 

Accordingly, in one aspect, this invention provides compounds selected from the group 
35 consisting of the following formulae: 
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wherein: 

2 1 and 2 2 are independently -O-, -N{R 10 >- or -OCH 2 -; 

R 1 and R 4 are each independently hydrogen, halo, alkyl, -OR 10 , -C(0>OR 10 , 
-CCONCR^IR". -WR^R". -N(R 10 )C[0)R 10 or -N<H|S<0) 2 R 13 ; 

R 2 is C(NH|NH 2 . -C(NH)N(H)OR 10 , -C(NH)N(H)C(0)OR 13 . •C(NH)N{HJC(0»R 10 . 
-C(NH)N<H)S(0) 2 R 13 , or -C(NH)N(H)C(0)N(H>R 10 ; 

R 3 is halo, alkyl, haloalkyl. haloalkoxy. ureido, cyano, guanidino, -OR 10 . -C(NH)NH 2 , 

-CfNH)N(H)OR 10 -C<0)N<R 10 )R 11 , -R 1 2 -C(O)N(R 10 )R 1 \ -CH<OH)C<0)N(R '^R 1 \ 
-N(R 10 )R'\ -R«. N(R lO |R n # . C(0 )OR 10 , -R ,2 -C(0)OR 10 , -NfR 10 )C(0>R 10 , 
n,2>-tetrahydropyrimid»nyl (optionally substituted by alkyl). (1 ,2)-imida2olyl (optionally 
substituted by alkyl), or (1 ,2Hmidazolinyl (optionally substituted by alkyl); 

R 5 is hydrogen, halo, alkyl. cycloalkyl. haloakyl, aryl. aralkyl. alkylthio, hydroxy, mercapto. 



SUBSTITUTE SHEET (RULE 26) 
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alkoxy. or -NfR^JR 1 1 ; 

R 6 is .(C(R 7 )(R8)J n -R9 (where n ,s 1 to 4|, hydrogen, alkyl. aryl iopt.onaliy substituted by halo, 
alkyl. hydroxy, alkoxy. aralkoxy. amino, dialkyiam.no. monoalkylam.no. carboxy. 
alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl. or dialkylam.nocarbonyl], or 
aralkyl (optionally subst.tuted by halo, alkyl. aryl. hydroxy, alkoxy, aralkyl. ammo. 
dialkylam.no. monoaikylam.no. carboxy. alkoxycarbonyl. aminocarbonyl. 
monoalkylaminocarbonyl. or dialkylammocarbonyi); 

each R 7 is independently hydrogen, alkyl. alkenyl, alkynyl. haloalkyl, haloalkenyl, cycloalkyl. 

cycloalkylalkyl. -ClOJOR 10 . -R 1 2 -C(0)OR l0 , -R 12 -CIO)N(R 1 °)R 1 1 . -ClOJ-R 1 2 .(SJ{R ^IR 1 1 
-R 12 -C(0)R 10 -R 12 -C(O)N(R 10 )N(R 10 )R n . -R^-CrR^JfOR^I-R 1 2 -NIR ,0 MR 1 • ). 
*C(R ,0 J(OR 10 iaO)OR* l \ -R 12 -C(R 10 )(C(O,OR 10 > 2 . -ClR^ )(N(R iO )R i i )C(0)0R »0 
-R^-ClR^HNtR^JR^jCfOJOR 10 -CtR^KOR'OlR 11 . .R 1 2 -N(R 10 )R 1 \ 

-R ,2 -N(R 10 >C(O)OR 13 . -R 12 .N(R 10 >C(OIR n . -R 1 2 -M[R l0 )C*NR 1 °iR 1 3 , -R' ^NIR 1 °.S(0> 2 R 1 
-R^-NIR^JCIOJNIR^JR 11 . -R 12 -N(R ,0 )CfNR 10 >N(R 10 >R*\ 

R^.Nm^jaNR^^NlR^JNlR^jR 11 . -R 1 2 -N(R ,0 )-R 1 2 -CtR 1o )(rM(R l0 )R 1 1 )C(OJOR 10 . 
-R^-NlR^jsiojpU . R 12 OR 10 -R^.ONIR'OJCINR'W^R'V -R 1 2 .OS(0> 2 OR 1C \ 
-R^-PlOHOR 10 ^ 11 . -R ,2 .OP(0)(OR 10 ) 2 , -R 1 2 -P(OHOR 10 > 2 . -R 12 -SR 10 . 
-R ,2 -S-R ,2 .C(OlOR 10 . .R 12 .S.R 13 -N(R ,0 )R n . -R 1 2 -5-R 12 -ClR ,0 J(N(R ,0 )R n )C(O)OR , °. 
-R l2 -S-R 12 -N(R t0 }C(O)OR , °. -R 1 2 -S-R 12 -N(R 10 )C(O*R 10 . 

•R^ S-S.R^.CfR^JtNIR'OjR'MctOJOR 10 . -R 1 2 -SCtO)NfR ' °)R 1 1 . -R 1 2 -SC(S>N(R 10 )R 1 
-R ;2 -S(0)R 10 -R 12 -SCO) 2 R 13 . -R ,2 -S(0)OR 10 -R 1 2 -SfOi ? OR 10 . -R 1 2 -SfO) 2 N(R l0 »R 1 \ 
-R^-SlOHNR 10 ^ 11 . 

or each R 7 . s aryl (optionally substituted by one or more subst.tuents selected from the 

group consisting of alkyl, halo, haloalkyl. haloalkoxy. -OR 10 . -SR 10 . -N(R ,0 |R M . 
CtOIOR 10 . -C(0>N(R 10 >R 11 , -S(0) 2 OR 10 and -OP(O)(0R 10 ) 2 ). 
or each R 7 , s aralkyl (optionally subst.tuted by one or more subst.tuents selected from 

the group consisting of alkyl. halo, haloalkyl. haloalkoxy, -OR 10 . -SR 10 , -NfR 10 )R 1 1 

-C(0>0R 10 . -aOlNfR 10 ^ 11 , -S(0> 2 OR 10 and -OP(0)(OR ,0 ) 2 ) . 
or each R 7 .s heterocyclyl (optionally substituted by one or more substituents selected 

from the group consisting of alkyl, halo, haloalkyl. haloalkoxy. aralkyl. -OR 10 . -C(0)OR 10 

-NfR'OjR 11 . -CIO)N(R 10 )R'\ -S(0) 2 OR 10 and -OP(O)(OR 10 > 2 ). 
or each R 7 » s heterocyclylalkyl (where the heterocyclyl radical is optionally substituted 

by one or more substituents selected from the group consisting of alkyl. halo. 

haloalkyl, haloalkoxy, aralkyl. -OR 10 . -SR 10 . -C(0)OR*°. -rg(R 10 )R n , 

-CtOlrvKR'OjR 11 ,. -S(0> 2 OR 10 and -OP(0)(OR 1 °) 2 >. 
or each R 7 is adamantyl (optionally substituted by alkyl. halo. haloalKyl. haloalkoxy, 

-OR 10 . -SR 10 . -C(0)0R 10 . -N<R ,0 )R". -ClOJNiR'OjR 1 \ -S(Ol 2 OR 10 and -0P(0)(0R 10 )O. 
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or each R 7 .s adamantylalkyl (where the adamantyl radical is optionally substituted by 
alkyl, halo, haloalkyl. haloalkoxy. -OR 10 , -SR 10 . -C(0>OR 10 , -ISMR'^R 11 . 
-aOlNtR^JR 11 . -S(0) 2 0R 10 and -OP(OHOR 10 ) 2 ) ; 

each R 8 is independently hydrogen, alkyl. cycloalkyl, or aryl; 

R 9 is -CtOJOR 10 or -CfONfR 10 ^ 1 1 ; 

each R 10 and R 11 is independently hydrogen, alkyl, aryl (optionally substituted by halo. 

alkyl, hydroxy, alkoxy, aralkoxy, amino, dialkylamino, monoalkylamino. carboxy, 
alkoxycarbonyl. aminocarbonyl, monoalkylaminocarbonyl, or dialkylaminocaroonyl). or 
aralkyi (optionally substituted by halo, alkyl, aryl. hydroxy, alkoxy. aralkyl, ammo, 
dialkylamino, monoalkylamino. carooxy. alkoxycarbonyl. aminocarbonyl. 
monoalkylaminocarbonyl, or dialkylaminocarbonyl); 

R 12 is a straignt or branched alkylene chain; and 

R 13 s alkyl. aryl (optionally substituted by halo, alkyl. hydroxy, alkoxy, aralkoxy. 

ammo, dialkylamino. monoalkylamino. carboxy. alkoxycarbonyl. aminocarbonyl. 

monoalkylaminocarbonyl. or dialkylaminocarbonyl). or aralkyl (optionally substituted by 

naio. alkyl. aryl, hydroxy, alkoxy, aralkyl, amino, dialkylamino. monoalkyfam.no. carboxy. 

alkoxycaroony!. ammccarbor.y!. mcnoalkylamtnocarbonyl, or diaikyiammocarbonyij; 
as a single stereoisomer or a mixture thereof; or a pharmaceutical^ acceptable salt thereof. 

In another aspect, this invention provides compositions useful in treating a human having 
a disease-state characterized by thrombotic activity, which composition comprises a 
therapeutically effective amount of a compound of the invention as describeo above, or a 
pharmaceuncally acceptable salt thereof, and a pharmaceutical^ acceptable excipient. 

In anoTher aspect, tnis invention provides a method of treating a human having a 
disease-state characterized by thrombotic activity, which method comprises administering to a 
human in need thereof a therapeutically effective amount of a compound of the invention as 
described above. 

In another aspect, this invention provides a method of treating a human having a 
d.sease-state alleviated by the inhib.t.on of factor Xa, which method comprises administering to a 
human .n need thereof a therapeutically effective amount of a compound of the invention as 
described above. 

In another aspect, this .nvention provides a method of inhibiting human factor Xa m vttro 
or m vtvo by the administration of a compound of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Definitions 

As used in the specification and appended claims, unless specified to the contrary, the 
following terms have tne meaning indicated: 
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-Alkyl" refers to a straight or branched chain monovalent or divalent radical consisting 
solely of carbon and hydrogen, containing no unsaturation and having from one to six carbon 
atoms, e.g.. methyl, ethyl, n-propyl, 1 -methylethyl (/so-propyl), /7-butyl. /vpentyl. 
1.1-dimethylethyI U-butyl). and the like. 
5 "Alkenyl" refers to a straight or branched chain monovalent or divalent radical consisting 

solely of carbon and hydrogen, containing at least one double bond and having from one to six 
carbon atoms, e.g.. ethenyl, prop-1-envl, but-1-enyl. pent-1-enyl, penia- 1 ,4-dienyl, and the like. 

"Alkyny!" refers to a straight or branched cnam monovalent or divalent radical consisting 
solely of carbon and hydrogen, containing at least one triple bond and having from one to six 
10 carbon atoms, e.g., ethynyl. prop-1-ynyl. but-1-ynyl, pent-1-yny). pent-3-ynyl. and the like. 

"Alkoxy" refers to a radical of the formula -OR a where R 3 is alkyl as defined above, e.g. 
metnoxy. etnoxy. n-propoxy, 1 -methylethoxy (/so-propoxy). n-butoxy. n-pentoxy. 
1 . 1-dimethyethoxy If-butoxy). and the like. 

"Akoxycarbonyl" refers to a radical of the formula -ClO>OR a where R a is alkyl as defined 
15 above, e.g.. methoxvcarbonyl. ethoxycarbonyl. n-propoxycarbonyl. /so-Dropoxycarbonyl. 
r-butoxycaroonyl, and the like. 

"Aikylene" refers to straight or brancned chain divalent radical consisting solely of 
carbonyl and hydrogen, containing no unsaturation and having from one to six carbon atoms. 
e.g.. metnyiene. ethylene, propylene, n-butylene, and the like. 
20 "Alkylthio" refers to a radical of the formula -SR a where R a is alkyl as defined above, e.g.. 

methylthio. ethylthio. n-propylthio, f-butylthio, and the like. 
"Amidmo" refers to the radical -C(NHJ-NH 2 . 
"Ammocarbonyl" refers to the radical *C{0>NH 2 . 
"Aryl" refers to a phenyl or naphthyl radical. 
25 "Aralkyl" refers to a radical of the formula -R a R b where R fl is alkyl as defined above and R 0 

is aryl as defined above, e.g.. benzyl. 

"Aralkoxy" refers to a radical of the formula -OR c where R c is aralkyl as defined above. 
e.g.. benzyloxy. and the like. 

"Cvcloaikyl" refers to a stable 3- to 7-membered monocyclic cyclic redtcal whicn is 
30 saturated, and which consist solely of carbon and hydrogen atoms, e.g.. cyclopropyl, cyclobutyl. 
cycloDentyl. cyclohexyl, and the like. 

"Cycloalkylalkyl" refers to a alkyl radical, as defined above, substituted by a cycloalkyl 
radical, as defined above, e.g.. (cyclobutyl)methyl. 2-(cyclopentyl)ethyl. 3-lcyciohexyl)propyl. and 
the like. 

35 "Dialkylamino" refers to a radical of the formula -NR fl R a where each R a is independently an 

alkyl radical as defined above, e.g.. dimethylammo. methylethylamino, diethyiammo, 
diproDyiammo, ethylpropylammo, and the like. 
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-Dialkylaminocaroonyr refers to a radical of the formal -C(0)NR a R 3 wnere each R d « 
independently an aJkyl radical as defined above, e.g.. d.methylam.nocarbonyl, 
methylethylammocarbonyl. d.ethylaminocarbonyl. dipropylaminocarbonyl. 
ethylpropylaminocarbonyl. and the like. 

"Halo" relers to bromo. iodo. chloro or fluoro. 

• Haloalkv." refers to an a.kyl radical, as defined above, that is substituted by one or more 
ha.o radicals, as defined above, e.g.. trifluoromethyl. difluoromethyl. trich.oromethyl. 
2-tnfluoroethvl, 3-bromo-2-fluoropropyl. 1 -bromomethyl-2-bromoethyl. and tne like. 

■Haioalkeny!" refers to an alkeny. radical, as defined above, that is subst.tuted by one or 
more halo radicals, as def.ned above, e.g.. 2-difluoroethenyl. 3-bromo-2-fluoroprop. 1-enyl. and 



the like. 



"Ha.oalkoxy" refers to a radical of the formula -OR, where R f ,s ha.oalkyl as def.ned 
above, e.g.. tr.fluorometnoxy. difluoromethoxy. tr.chloromethoxy. 2-tnfluoroethoxy. 
l-f.uorom e ,h v ,.2-f.uoroe t hoxv. S-bromo^-fluoropropoxy. 1 -bromomethyi-2-bromoemoxv. and the 



like. 



"Heterocyclyl- refers to a stable 3- to 1 0-membered monocyclic or b.cycl.c rad.cal wh.ch 
.s e.tner saturatea or unsaturated, and which cons.sts of carbon atoms and from one to three 
heteroatoms selected from the group cons.st.no. of n.trogen. oxygen and sulfur, and where.n me 
n.trogen. carbon or sulfur atoms may be opt.onally ox.dized. and the n.trogen atom may be 
opt.ona.lv ouaternized. The heterocyc.y. radical may be attached to the ma.n structure a, any 
heteroatom or carbon atom which results m the creation of a stable structure. Examples of such 
heterocychc rad.ca.s include, but are not l.m.ted to, p.per.d.nyl. piperaz.nyl. 2-oxop.peraz,ny ( . 
2-oxoD.peno.ny!. 2-oxopyrrol.d.nyl. 2-oxoazep.nyl. azepmyl. pyrrolyl. 4-p.per.donyl. pyrrolid.nyl. 

oyrazo.yl. pyrazol.dinyl. .m.dazolyl. .m.dazol.nyl. .midazo.idiny.. pyr.d.nyl. pyraz.nyl. pynm.d.nyl. 

pyr.daz.nyl. oxazolyl. oxazol.d.nyl. tr.azo.yl. indanyl. isoxazolyl. .soxazolid.nyl. moroholinyl. 

th.azolyl. th,azol.d.nyl. .soth.azolyl. qu.nuclidinyl. .sothiazolidinyl. .ndolyl. iso.ndolyl. indo.myl. 

iso.ndol.ny.. octahydro.ndolyl. octahydro.soindoly.. quino.yl, isoquino.yl. decahydroisoqu.no.yl. 

b e nz.m,dazolyl. th.adiazolyl. benzopyranyl. benzothiazoly.. benzoxazolyl. fury., tetrahydrofuryl. 

tetrahydropyranyl. th.enyl. benzothienyl. th.amorpholinyl. th.amorpholinyl sulfoxide. 

tn.amorphol.nyl sulfone. and oxadiazolyl. Preferred heterocyclyl radicals in ,h.s .nvention are 

-ndolyl. im,dazolyl. thiazolyl. .soxazolyl. triazolyl. pyrid.nyl. th.enyl. benzothienyl. fury!, ano 

3.4-dihydro.2.3d.oxo-1(2H»-pynmidinyl. 

-Heterocyclylalkyr refers to a radical of the formula -R a R g where R 8 is an a.kyl rad.cal as 

def.ned above and R g ,s a heterocyclyl rad.cal as defined above, e.g.. indol.nyimethy. or 

imidazolylmethyl, and the like. 

-n.2>.lmidazolyr refers to an imidazolyl radical attached at e.ther the 1- or 2-pos.t.on. 
•H.2)-lm,dazolinyr refers to a 4.5-dihydroimidazolyl rad.cal attached at e.ther the 1- or 
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the 2-position. 

"Monoalkylamino" refers to a radical of the formula -NHR a where R a is an alkyl radical as 
defined above, e.g.. methylamino, ethylamino. propylamino. and the like. 

"Monoalkylaminocarbonyl" refers 10 a radical of the formula -ClOINHR a where R a is an 
5 alkyl radical as defined above, e.g., methylaminocarbonyl. ethylaminocarbonyl. 
propylaminocarbonyl. and the like. 

"( 1 ,2)-Tetrahydropynmidinyr refers to a tetranydropynmidinyl attached at either tne 1- or 
2-position. 

"Adamantylalkyl" refers to a radical of the formula -R a R h where R a is an alkyl radical as 
10 defined above, and R h is an adamantyl radical, e.g.. adamantylmethyl, 2-adamantylethyl. ana the 
like. 

"Optional" or "optionally" means that the subsequently described event of circumstances 
may or may not occur, and that the description includes instances where said eveni or 
circumstance occurs and instances m which it does not. For example, "optionally substituted 

15 aryl" means that the aryl radical may or may not be substituted and that the description includes 
both suostituied aryl radicals and aryl radicals having no substitution. 

"Pharmaceutical^ acceptable salt" includes both acid and base addition salts 
"Pharmaceutical^ acceptable acid addition salt" refers to those salts which retain the 
biological effectiveness and properties of the free bases, which are not biologically or otherwise 

20 undesirable, and which are formed with inorganic acids such as hydrochloric acid. hydroDromic 

acid, sulfuric acid, nitric acid, phosphoric acid and the like, and organic acids such as acetic acid, 
tnfluoroacetic acid, propionic acid, glycolic acid, pyruvic acid, oxalic acid, maleic acifl, maionic 
acid, succinic acid, fumaric acid, tartaric acid, citric acid, benzoic acid, cmnamic acid, mandelic 
acid, methanesulfonic acid, etnanesulfonic acid, p-toiuenesulfonic acid, salicylic acid, and tne like. 

25 "Pharmaceutical^ acceptable base addition salt" refers to those salts which retain the 

biological effectiveness and properties of the free acids, which are not biologically or otherwise 
undesirable. These salts are prepared from addition of an inorganic base or an organic base to the 
free acid. Salts derived from inorganic bases include, but are not limited to. the sodium, 
potassium, lithium, ammonium, calcium, magnesium, iron. zinc, copper, manganese, aluminum 

30 salts and the like. Preferred inorganic salts are the ammonium, sodium, potassium, calcium, and 
magnesium salts. Salts derived from organic bases include, but are not limited to. salts of 
primary, secondary, and tertiary amines, substituted amines including naturally occurring 
substituted amines, cyclic amines and basic ion exchange resins, such as isopropylamine. 
trimethylamine, diethylamine. triethylamine, tnpropylamine. ethanolamme. 

35 2-dtmethylaminoethanol. 2-diethylaminoethanol. tnmethamine. dicyclohexylamine. lysine, arginme. 
histidine. caffeine, procaine, hydrabamtne. choline, betaine. ethylenediamme. glucosamine, 
methyiglucamme, theobromine, purines, pioerazine. pipendme. /V-ethylpiDendine, polvamine resins 
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and the like. Particularly preferred organ.c bases are isopropylamine. d.ethy.amme. ethano.am.ne. 
tnmethamine. aicyclohexylamine. choline and caffeine. 

"Therapeutically etfect.ve amount" refers to that amount of a compound of the .nvent.on 
wh.ch. when adm,n IS tered to a human in need thereof, is sufficient to effect treatment, as def.ned 
be.ow. for disease-states charactered by thrombotic activity. The amount of a compound of the 
.nvent.on which constitutes a "therapeutically effective amount" will vary dapend.ng on tne 
compound, the disease-state and .ts severity, and the age of the human to be treated, but can be 
determ,ned routinely by one of ord.nary skill in the art hav.ng regard to h.s own know.eage and to 
this disclosure. 

"Treating" or "treatment" as used herein cover the treatment of a disease-state m a 
human, which disease-state is characterized by thrombotic activity: and .nclude: 

M preventing the disease-state from occurring in a human, .n particular, when such 

human ls predisposed to the disease-state but has not yet been diagnosed as hav.ng ,t. 

(..I .nhibit.ng the d.sease-state. i.e.. arresting its development: or 

l-iil rel.evmg the disease-state, i.e.. caus.ng regression of the disease-state. 

The y.eld of each of tne react.ons described herein is expressed as a percentage of the 
theoretical yield. 

The compounds of the invention, or their pharmaceutical^ acceptable salts, may have 
asymmetr.c carbon atoms in their structure. The compounds of the .nvent.on and the.r 
pharmaceutical^ acceptable salts may therefore exist as single stereoisomers, racemates. and as 
matures of enantiomers and diastereomers. All such single stereoisomers, racemates and 
m.xtures thereof are intended to be within the scope of this invention. 

It .s noted that when R" is the same substituent at Ft 3 . R 2 1S the same subst.tuent as R*. 
and Z' and Z 2 are the same, compounds of formula (I) are the same as compounds of formula (II) 
ana compounds of formula (Mil are the same as compounds of formula (IV). 

The nomenclature used herein .s a modified form of the I.U.P.A.C. system wherein the 
compounds of the .nvent.on are named as derivat.ves of purine. For example, a compound of the 
invention selected from formula (II). wherein Z' and Z 2 are both -O-; R' .s -OR 10 where R'° ,s 
phenyl: R 2 <s -C(NH)NH 2 ; is -C(0)N(R '°)R" where R«> and R 1 1 are both methyl; R 4 1S 
hydrogen: R* ,s ethyl; and R 6 is -IC(RW» n -R9 where n ,s 1. R? ,s hydrogen. R* 1S ethyl, and R 9 
is -C(0)OR 10 where R'° ,s methyl, i.e. a compound of the following formula: 
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H . H 




CH 



.s named herein as 2-(3-dimethylaminacarbonvlphenoxy).6.(2.phenoxv-4.amidinophenoxv)-9-n - 
methoxycarbonylpropyl)-8-ethylpurine. 

Utility and Administration 

A. Utility 

The compounds of the invention are inhib.tors of factor Xa and therefore useful in 
disease-states charactered by thrombotic activity based on factor Xa's role in the coagulat.cn 
cascade (see Background of the Invention above). A primary indication for the compounds .s 
praphyiax,s for long term risk following myocardial infarction. Additional indications are 
prophylaxy of deep ve,n thrombosis (DVT) following orthopedic surgery or prophylaxis of selected 
patients following a transient ischemic anack. The compounds of the invention may also be 
useful for indications .n which coumarin is currently used, such as for DVT or other types of 
surgical intervention such as coronary artery bypass graft and percutaneous transluminal coronary 
angioplasty. The compounds are also useful for the treatment, of thrombotic complications 
associated with acute promyelocytic leukemia, diabetes, multiple myelomas, disseminated 
intravascular coagulation associated with septic shock, purpura fulminanas assoc.ated infection, 
adult respiratory distress syndrome, unstable angina, and thrombotic complications assoc.ated 
with aortic valve or vascular prosthesis. The compounds are also useful for prophylaxis for 
thrombotic diseases, in particular in patients who have a high risk of developing such disease. 

In addition, the compounds of the invention are useful as in vitro diagnostic reagents for 
selectively inhibiting factor Xa without inhibiting other components of the coagulation cascade. 

B. Testing 

The pnmary bioassays used to demonstrate the inhibitory effect of the compounds of the 
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invention on factor Xa are simoie chromogenic assays involving only serine protease, the 
compound of the invention to be tested, substrate and buffer (see, e.g.. Thrombosis Res. (1979). 
Vol. 16. pp. 245-2541, For example, four tissue human sertne proteases can be used in the 
primary b.oassay. tree factor Xa. prothrombinase. thromb.n (lla) and tissue plasminogen act.vator 
(tPA). The assay for TPA has been successfully used before to demonstrate unaesired side 
effects in the inhibition of the fibrinolytic process (see. e.g.. J. Med. Chem. (1993). Vol. 36. 
pp. 314-3191. Another b.oassay useful in demonstrating the utility of the compounds of the 
.nvent.on ,n inhibiting factor Xa demonstrates the potency of the compounds against free factor 
Xa ,n citrated plasma. For example, the anticoagulant efficacy of the compounds of the invention 
w.ll be tested using e.ther the prothrombin time (PT>. or activated partial thromboplastin time 
laPTT) while selectivity of the compounds is checked with the thrombin clotting time (TCT) 
assay. Correlation of the K. in the primary enzyme assay with the K, for free factor Xa m citrated 
Dlasma w.ll screen against compounds which interact with or are .nact.vated oy other plasma 
components. Correlation of the K, with the extension of the PT is a necessary in vitro 
aemons:ration mat potency in the free factor Xa inhibition assay translates into potency .n a 
clinical coagulat.on assay. In addition, extension of the PT ,n citrated plasma can be useo to 

measure duration of action m Quhcom >«nt nharm^AW. ...... 

For further information on assays to demonstrate the activity of the compounds of tne 
invention, see R. Lottenberg et at.. Methods in Enzymoiogy (1981). Vol. 80. pp. 341-361. and H. 
Ohno et a/.. Thrombosis Research (1980). Vol. 19, pp. 579-588. 

C. General Administration 

Admtnistrat.on of the compounds of the invention, or their pharmaceutical^ acceptable 
sans, m pure form or in an appropriate pharmaceutical composition, can be carried out via any of 
the accepted modes of administration or agents for serv.ng similar utilities. Thus, aom.n.strat.on 
can be. for example, orally, nasally, parenteral^, topically, transdermal^, or rectally. m the form 
of solid, semi-solid, lyophil.zed powder, or liquid dosage forms, such as tor example, tablets. 
suppos.tor.es. pills, soft elastic and hard gelatin capsules, powders, soluuons. suspensions, or 
aerosols, or the like, preferably in unit dosage forms suitable for simple administration of prec.se 
dosages. The compositions will include a conventional pharmaceutical carrier or excip.ent and a 
compound of the invention as the/an acttve agent, and. in addition, may include other medicinal 
agents, pharmaceutical agents, earners, adjuvants, etc. 

Generally, depending on the intended mode of administration, the pharmaceutical^ 
acceptable compositions will contain about 1% to about 99% by weight of a.compoundtsl of the 
invention, or a pharmaceutical^ acceptable salt thereof, and 99% to 1 % by weight of a suitable 
pharmaceutical excip.ent. Preferably, the composition will be about 5% to 75% by weight of a 
compound(s) of the invention, or a pharmaceutical^ acceptable salt thereof, with the rest being 
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suitable pharmaceutical exciQients. 

The preferred route of administration „ oral, using a convenient daily dosage reg.men 
whicn can be ad,us,ed accord.ng to the degree of seventy of the disease-state to be treated. For 
such oral adm.n.strat.on. a pharmaceutical^ acceptable composition conta.nmg a compounds of 
the .nvent.on. or a pharmaceutical^ acceptable salt thereof. ,s formed by the .ncorporat.on of an v 
of the norma.lv employed exc.p.ents. such as. for example, pharmaceut.ca. grades of mann.tol. 
lactose, starch, pregelat.nized starch, magnesium stearate. sodium saccharine, talcum, cellulose 
etner derivatives, glucose, gelatin, sucrose, c.trate. propyl galiaie. and the l.ke. Such 
compositions take the form of solutions, suspensions, tablets, pills, capsules, powders, sustamed 
release formulations and the like. 

Preferably such compositions will take the form of capsule, caplet or tablet and therefore 
w.l. also conta.n a d.luent such as lactose, sucrose, dicalc.um phosphate, and the like: a 
d.s.n, eg rant such as croscarmellose sodium or der.va.ives thereof, a lubr.cant such as magnes.um 
stearate and the like: and a bmder such as a starch, gum acacia, polyvinylpyrrolidone, gela.m. 
cellulose ether derivatives, and the like. 

The compounds of the invention, or their pharmaceutical^ acceptable salts, mav also be 
formulated into a suppository using, for example, about 0.5% to about 50% active .ngred.ent 
disposed ,n a earner that slowly dissolves w.th.n the body. e.g. . polyoxyethylene glycols and 
polyethylene glycols (PEG), e.g.. PEG 1000 (96%) and PEG 4000 (4%). 

Liou.d pharmaceut.cally administrate compositions can. for example, be prepared by 
dissolv.ng. dispersing, etc. . a compound(s) of tne -nvent.on (about 0.5% to about 20%). or a 
Pharmaceut.cally acceptable salt thereof, and opt.onal pharmaceutical ad,uvanis ,n a carr.er. such 
as. for example, water, saline, aqueous dextrose, glycerol, ethanol and the like, to thereby form a 
solution or susoension. 

If des.red. a pharmaceutical composition of the .nvention may also contain minor amounts 
of auxiliary suostances such as wetting or emulsifying agents. pH buffenng agents, ant.ox.dants. 
and the like, such as. for example, citric acid, sorbnan monolaurate. tr.ethanolam.ne oieate. 
butylated hydroxytoluene. etc. 

Actual methods of preparing such dosage forms are known, or will be apparent, to those 
skilled m this art: for example, see Remington's Pharmaceutical Sciences. 18th Ed.. (Mack 
Publ.sh.ng Company. Easton. Pennsylvania. 19901. The compos.tton to be administered will, in 
any event, conta.n a therapeutically effect.ve amount of a compound of the .nvent.on. or a 
pharmaceutical^ acceptable salt thereof, for treatment of a disease state alleviated by the 
inhibition of factor Xa in accordance with the teachings of this invention. 

The compounds of the invention, or their pharmaceutical^ acceptable salts, are 
administered .n a therapeutically effect.ve amount which will vary depeno.ng upon a variety of 
factors .nclud.ng the activity of the specific compound employed, the metabolic stao.l.ty and 
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length of act.on of the compound, the age. body weight, general health, sex. diet, mode and time 
of aamm.stration. rate of excretion, drug combination, the severity of the particular 
disease-states, and tne host undergo.ng therapy. Generally, a therapeutically effective daily dose 
is from about 0.14 mg to aoout 14.3 mg/kg of body weight per day ol a compouna of the 
invention, or a pharmaceutical^ acceptable salt thereof; preferably, from about 0.7 mg to about 
10 mg/kg of body weight per day; and most preferably, from about 1.4 mg to about 7.2 mg/kg of 
body weight per day. For example, for administration to a 70 kg person, the dosage range would 
be from about 10 mg t0 about 1 .0 gram per day of a compound of the .nvention. or a 
Pharmaceutical^ acceptable salt thereof, preferably from about 50 mg to about 700 mg per day. 
and most preferably from about 100 mg to about 500 mg per day. 

Preferred Embodiments 

Of the compounds of the invention as set forth above in the Summary of the invention, a 
preferred group are those compounds wherein 2 ' and Z 2 are independently -O- or -OCH,. R- nnd 
R" are each independently hydrogen, halo or -OR' 0 ; R 2 is C(NH)NH 2 . -ClNH)N<H)S(Ol,R 13 . or 
CINHlNIHlCiOlNIHlR 10 : R 3 is ureido, guanid.no. -QOlNIR'OlR 1 1 . -NIR^IR 11 . -ClO)OR'°. 
-N(R ,c, )C[0)R' c . (1 .2)-tetranydropynmidinyl (oDTiongMy substituted by alkyl). <1 .2}irT!!d32c!y! 
(optionally suost.tuted by alkyl). or (1 .2)-imidazol.nyl (optionally substituted by alkyl); R 6 ,s 
hydrogen, ha.o, alkyl. haloalkyl. aryl. or aralkyl; R 6 is alkyl. aryl. aralkyl. or •CC(R 7 )(R B )) f> .R 9 
(wnere n ,s 1); R 7 ,s alkyl. -R ,2 -C(0)0R 10 . -R^-CIOJNIR'OlR 1 \ -R 12 -C(R 10 )(C(0)OR 
-R^-WR^R". -R' 2 -NtR ,0 )C(NR ,0 )R'3. -R ' 2 -N(R 10 )CIO)N(R '°>R 1 >. 

-R' 2 -N(R^)C(NR-0 )N(R '0 IR 1, . R .2 OR .o -RiZ.OPtOHOR'O^. -R' 2 -SR'° -R 12 -S(0) 2 R 13 : or R 7 , s 
aralkyl (optionally substituted by one or more subsmuents selected from the group consisting of 
alkyl. halo, haloalkyl. haloalkoxy. -OR ,c . -SR 10 . -ISKR'^R 1 '. -CtOlOR 10 . -C{O)N(R i0 )R n . 
-SlOJjOR'O and -OPIOMOR^); or R 7 is heterocyclylalkyl (where the neterocyclyl radical IS 
optionally substituted by one or more substituents selected from the group consisting of alkyl. 
halo, haloalkyl. haloalkoxy. aralkyl. -OR' 0 . -SR 10 . -C(0)0R 10 . -NtR'OjR 11 , -CfOlNIR^lR 1 '). 
-SIOIjOR 10 and -OPfONOR' 0 ),); r8 , s .noepenaently hydrogen or alkyl; R* ls -C(0)0R'° or 
-C[OIN(R ,0 )R" ; each R 10 and R' 1 is independently hydrogen, alkyl. aryl (optionally substituted by 
halo, alkyl. hydroxy, alkoxy. aralkoxy. ammo, dialkylamino. monoalkylamino, carboxy. 
alkoxycarbonyl. aminocarbonyl. monoalkylaminocarbonyl. or dialkylammocarbonyl). or aralkyl 
(optionally substituted by halo, alkyl. aryl, hydroxy, alkoxy. aralkyl. ammo, dialkylam.no. 
monoalkylamino. carboxy. alkoxycarbonyl. aminocarbonyl. monoalkylaminocarbonyl. or 
dialkylaminocaroonyl); r" , s a straight or branched alkylene chain: and R 1 3 ,s alkyl. aryl 
(optionally substituted by halo, alkyl. hydroxy, alkoxy. aralkoxy. amino, dialkylam.no. 
monoalkylam.no. carboxy. alkoxycarbonyl. aminocarbonyl. monoalkylaminocarbonyl. or 
dialkylaminocarbonyl>. or aralkyl (opt.onally substituted by halo, alkyl. aryl. hydroxy, alkoxy. 
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aralkyl. amino, d.alkylamino, monoatkylamino. carboxy, alkoxycarbonyl. am.nocarbonyl. 
monoalkylaminocarbonyl. or dialkylaminocarbonyl) 

Of th.s group or compounds, a preferred subgroup of compounds is mat subgroup wherein 
Z 1 and Z 2 are each -O-; R 1 .s hydrogen or -OR 10 ; R 2 ,s -ClNH)NH 2 ; R 3 , s -ClO)N(R ^IR 1 * . 
n.2Metrahydropyrimidinyl (opt.onaily substituted by alkyl). [i .2Hm.aazolyl (optionally substituted 
by alkyli. or (1 .2>-.m.dazolinyl (optionally substituted by alkyl); R 4 ts hydrogen; R 5 is alkyl or 
aralkyl: R 6 is alkyl, aralkyl or -C<R 7 HR 8 >-R 9 ; R 7 is alkyl, -R 12 -C{0)OR 10 . -R 1 2 -C(0)N(R 10 )R 1 1 
-R l2 -CIR l0 HCrO>OR 1 <>> 2 . -R^. N(R iO )R ii ( . R i2_ N(R i0 JC(NR i 0)R t3 .r12. N(R io )C(0)N(R io )R i'i 
.R ,2 -N«R , 0,crNR | 0)N(R'0, R ii < . R 12 or 10 b -Ri2. 0 piO)IOR^) 2 . -R 12 -SR'°. - R ' 2 - S <0) 2 R > 3 ; or R 7 1S 
aralkyl (optionally substituted by one or more substituents selected from the group consisting of 
halo, haloalkyl. hydroxy and -OPIO)(OR 10 ) 2 ); or R 7 is im.dazoiylalkyl or indolylalkyl; R 8 , s hydrogen 
or alkyl; R 9 ,s -CtOlOR^ or -C{0)N(R 1 °)R 1 1 ; each R 10 and R 1 1 is independently hydrogen or alkyl; 
R 12 .s a s traight or branched alkylene chain; and R 1 3 is alkyl or aryl. 

Of th.s subgroup of compounds, a preferred class of compounds is that class wherein Z * 
and Z 2 are each O-; R 1 is hydrogen; R 2 is -C(NH>NH 2 ; R 3 is -CtOJNiR = °>R 1 1 

(1.2)-tetrahvdropyr.m ( d.nyl (optionally substituted by alkyl). <1 . 2>-.m.clazolyi (optionally substituted 
by alkyl). or ( 1 . 2)-.m.dazoiinyl (optionally substituted by alkyl); R 4 is hydrogen; R 5 .s alkyl: R 6 IS 
aralkyl or -C(R 7 HR 8 >-R 9 ; R 7 is alkyl. -R 1 2 *ClO)OR 10 , -R 1 ^ClOlNlR^JR 1 1 . -R 1 2 -CIR 10 )(C(0)OR 10 K, 
-R^-NlR'^R 11 . -R ,2 .N(R 10 )C(NR 10 )R 13 , -R ' 2 -N<R 10 )C(O)N(R ,0 )R 1 \ 

.R^-NtR^JClNR^^tRiO^ti . R 12 OR 10 . R i2. O P(0K0R ,0 ) 2 . -R ,2 -SR 10 -R 1 2 -S(0) 2 R * 3 ; or R 7 ,s 
aralkyl (optionally substituted by one or more subst.tuents selected from the group cons.st.ng o< 
halo, haloalkyl. hydroxy and -OP(OHOR 10 > 2 >; or R 7 ,s imidazolylalkyl or .ndoiylalkyl: R 8 is hydrogen 
or alkyl; R 9 ,s -CtOlOR 1 ^ or -CtOjNtR^JR 1 ' ; each R'° and R 1 1 is independently hyorogen or alkyl; 
R 12 is a straight or branched alkylene chain; and R 1 3 ts alkyl or aryl. 

Of this class of compounds, a preferred subclass of compounds is that subclass where.n 
R 3 is -CIOINIR^IR 11 , (1.2)-imidazolyl (optionally substituted by alkyl) or ( 1 .2)-imidazolinyl 
(optionally substituted by alkyl); R 4 is hydrogen; R 5 is alkyl; R 6 is aralkyl or -C(R 7 )(R 8 )-R 9 ; R 7 ,s 
alkyl. -R l2 -CfO)OR 10 . -R 1 2 -CfO)N(R '^R 1 1 . -R 1 2 -CfR 10 )(C(O)OR l0 ) ? . -R 1 2 -N(R 10 )R 1 1 
■R 12 N(R 10 )C(NR 10 )R ,3 ( -R 12 -N(R ,0 >C(0>N(R ,0 >R T \ -R 1 2 -N(R 10 )C(NR ,0 )N(R 10 >R' 1 . -R l2 OR 10 . 
-R ,2 -OP<OHOR'°> 2 . -R^-SR 10 . -R 12 -S(0) 2 R 13 ; R 8 is hydrogen; R 9 ,s -C[0)OR'°; each R 10 and R 1 1 
is independently hydrogen or alkyl: R 12 is a straight or branched alkylene chain; and R 1 3 ts alkyl or 
aryl. 

Preferred compounds of this subclass are those compounds wherein R 3 is -CfO>N(R 10 JR n ; 
R 4 is hydrogen; R s , s methyl or ethyl; R 6 is oenzyl; and R 10 and R 1 1 are independently hydrogen 
or methyl. 

More preferred compounds of this subclass are those compounds from formula (I) or 
formula (ID wherein R 3 is -CtOlfsKR^JR 1 ' where R 10 and R 1 1 are both methyl. R 4 i s hydrogen. R 5 
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is methy,. and H 6 , s benzyl, namely. 2-(2-hydroxy-5-cyanophenoxy)-6-(3- 

d.meThylaminocarbonyl)pheno)cy.8-methy|.9-ben2ylp U rine. and 6-(2-r»ydroxy-5-cyanophenoxy»-2- 
(3-dimethylaminocarbonyl>pnenoxy-8-methyl-9-ben2ylpurine. 

Preparation of Compounds of The Invention 

As a matter of convenience, the following descript.on of the preparat.on of the 
compounds of the .nvention is directed to the preparat.on of compounds of formula (II and (II). it 
-s understood, however, that similar synthet.c processes may be used to prepare the compounds 
of formula (III) and (.V). It ,s also understood that in the fo.low.ng descript.on. comb.nat.ons of 
subst.tuents and/or variables te.g.. R 7 and R«) in toe depicted compounds are perm.ssib.e only ,t 
sucn combinations result in stable compounds. 

A Preparation of Compounds of Formula (Hal 

^ Compounds of formula (Ma) are compounds of formula III) where 2 1 and 2 2 are both O- 
and R* .s C(NH)NH 2 . These compounds may be prepared as illustrated m the following React.on 
Scnemc 1 wherein; R' and R 4 are each independently hydrogen, haio. alkyl -OR 10 .C(0)OR'° 
•C,0,N,R'0,R". -N,R'°,R" .N(R'0 |C ,O)R^. of . N(H )S(0) 2 R ' '; R 3 IS nalo . alky( ha , oa|kv| 
haioaikoxy. ureido. cvano. guanidmo. -OR 10 , -C(NH)NH 2 . -C(NH)N(H)OR'°. -CrOlN(R'<>)R ' ' 
-R ,2 C!O.N(R'0)R". -CHIOHlCIOINIR'OjR". .N(R'°)R'\ .r12. n(r i0 (r1 • . C(O)OR l0 
-R' 2 ClO>OR'°. -N(R'0,C(O)R'O. (1.2)-tetrahydropvr,m.din yl (opt.onal.y suost.tuted by alky... 
n.2)-,m.dazoly. lopt.onally Substituted by alkyl). or ( 1 .2>-.m.dazolinyl (optionally substituted by 
alkyl); R5 is hydrogen, alkyl. cycloalkyl. haloalkyl. aryl. or aralkyl; R 6 is hydrogen, alkyl. aryl 
(opt.onally subst.tuted by halo, alkyl. hydroxy, alkoxy. aralkoxy. ammo, dialkylammo. 
monoalkylam.no. carooxy. alkoxycarbonyl. aminocarbonyl. monoalkylam.nocarbonyl. or 
d.a.ky.am.nocarbonyl,. or aralkyl (optionally subst.tuted by halo, alkyl. aryl. hydroxy, alkoxy. 
aralky.. ammo, dialkylammo. monoalkylamino. carboxy. alkoxycarbonyl. ammocarbonyl. 
monoalkylaminocarbonyl. or d.a.kylammocarbonyl); each R'° and R" ,s independently hydrogen 
alkyl. ary. (optionally subst.tuted by halo, a.kyl. hydroxy, alkoxy. aralkoxy. ammo, d.a.ky.amino. 
monoalkylam.no. carboxy. alkoxycarbonyl. ammocarbonyl. monoalkylam.nocarbonyl. or 
d,alky.em,nocarbonyl). or aralkyl (opt.onally substituted by halo. alky., aryl. hydroxy, alkoxy. 
araikyt. ammo, dialkylamino. monoalkylamino. carboxy. alkoxycarbonyl. aminocarbonyl. 
monoa.ky.am.nocarbony,. or dia.kylam.nocarbony.,; r'* (S a straight or branched a.ky.ene cha.n- 
and R'3 ,s alky., aryl (opfonel.y subst.tuted by halo, alkyl. hydroxy, alkoxy. aralkoxy. am.no. 
d.alkylamino. monoa.ky.am.no. carboxy. a.koxycarbonyl. aminocarbonyl. monoa.ky.am.nocarbony.. 
or d.alkylam.nocarbonyl). or aralky. (optionally substituted by halo, alkyl. aryl. hydroxy, alkoxy. 
aralkyl. amino, d.alkylamino. monoelkylammo. carboxy. alkoxycarbonyl. aminocarbonyl. - 
monoaikylaminocarbonyl. or dialkylammocarbonyl); and R 14 is alkyl: 
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Compounds of formula (A), formula (B), formula (D). formula (G) and formula (K) are 
commercially available, for example, from Aldrich Chemical Co., or Sigma Chemical Co.. or ICN 
Biomedicals, or may be prepared according ro methods known to those skilled in the art. 

In general, compounds of formula (Ma) were prepared by first treating a compound of 
formula (A) in an aprotic solvent, such as acetonitrile. at temperatures between about -10°C and 
10°C, preferably at 0°C. with an equimolar amount of a compound of formula <B> in the presence 
of a base, for example, cesium carbonate. The reaction mixture was allowed to stir at ambient 
temperature for 1 2 to 20 hours, preferably about 16 hours. The compound of formula (C) was 
then isolated from the reaction mixture by standard isolation techniques, such as extraction, in 
vacuo removal of solvent and flash chromatography. 

The compound of formula (C) in an aprotic solvent, preferably acetonitrile, at temperatures 
between about -10°C and 10°C, preferably at 0°C. in the presence of a base, preferably cesium 
carbonate, was treated with an equimolar amount of a compound of formula (D). The resulting 
reaction mixture was heated to about 50°C for about 3 to 6 hours, preferably for about 4 hours. 
The compound of formula (E) was isolated from the reaction mixture by standard techniques, 
such as filtration, in vacuo removal of solvents and flash chromatography. 

The compound of formula (E) in a protic solvent, such as methanol, at temperatures from 
about -10°C to about 10°C. preferably at 0°C, was then treated with a strong oxidizing agent, 
such as potassium metabisulfite (KHSO s > in water. The resulting reaction mixture was allowed to 
stir at ambient temperature for about 12 to 16 hours, preferably for about 15 hours. The mixture 
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was concentratea and extracted with an aprotic solvent, such as methylene chlor.de. to afford 
The corresoond.ng sulfonyl compouno of formula (F). The compound of formula IF» was dissolved 
in an aprotic solvent, preferably acetonitrile. at temperatures from about 10°C to about 10°C. 
preferably at about 0°C. m the presence of a base, preferably ces.um carbonate. A compound of 
formula (G» was then added to the solution and the result.ng react.on mixture was st.rreo at 
amb.ent temperatures for about 12 to about 16 hours, preferab-v for about 16 hours. The 
compound of formula IH> was then isolated from the react.on m.xture by stanaard isolat.on 
techniques, such as in vacuo removal of solvent and flash chromatography. 

The compound of formula fH) was reduced under standard reducing conditions, such as 
Zn/HCI. The resulting amino compound of formula U) was .solated from the react.on mixture 
through standard techniques, such as neutralization with a weak base, for example. NaHCO-j. 
followed by extraction with an organic solvent such as ethyl acetate and in vacuo removal of 
so.ven:. The compound of formula (J) was treated with an .midate of the formula (K) ,n o oolar 
solvent, such as in a m.xture of tetrahydrofuran (THF) and etharol. at Temperatures from about 
60°C to about 75 °C. preferably at about 70°C, for about 2 to 4 hours, preferably for abou; 
3 hours. The compound was then heated under vacuum from about 1 50°C to about 200°C. 
preferably at about 170°C. for about 1 to 3 hours, preferaoiy for about 2 hours. Tne reaction 
mixture was :nen concentrated to afford an oil. which was further pur.hed by standard 
punf.cat.on techniques (filtration, extraction and in vacuo removal of solvenii to affora the purine 
of formula (LI. 

The compound of formula (L) was dissolved in an alkanoi. preferably ethanol. at 0°C. and 
the resulting solution was then saturated w.th a mineral acid gas. preferably hydrochloric acid. 
The reaction m.xture was sealed and allowed to warm to amb.ent temperature over a period of 
time from about 12 hours to 16 hours. The reaction m.xture was concentrated and a poia- 
solvent, such as ether was added to the concentrated mixture. The resulting precipitate was 
dissolved in an alkanoi. preferably ethanol and the resulting solution was cooled to about C°C and 
then treated with anhydrous ammonia <gas> for about 5 to 20 minutes. The react.on m.xture was 
then sealed and heated at Temperatures from between ambient temperature and 100°C. 
preferably at about 60°C for about 2 to 6 hours, preferably for about 2 nours. The react.on 
m.xture was cooled and the solvents were evaporated. A compound of formula dial was isolated 
from the reaction mixture by standard isolation techniques, such as filtration, evaporation of the 
solvents, and purification by preparative HPLC. 

Alternatively, instead of treating the resulting solution above with anhydrous ammonia, 
the resulting solution may be treated with a compound of the formula NH 2 0R 10 to afford the 
compound of formula (II) wherein R 2 is -C(NH)N(H)OR 10 . 

Compounds of formula (Ma) wherein R 3 is -C(NH>NH 2 or -C(NH»N{H)OR ,u are produced 
from the corresponding cyano compounds in a simitar manner as that described above for 
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compounds of formula (L). 

In addition, compounds of formula (lla) wherein R 1 . R 3 . R 4 or R 6 contains a 
-C(O)N(R l0 )R 11 group or a -C(OlOR 10 group (where each r'O and R ii )S indepenoeruiy a | kyl< 
opt.onally substituted aryl or opt.onally suostituted aralkyl) may be hydrolyzed under ac.d.c 
conditions to prepare compounds of the invention where R 1 . R 3 . R 4 or R 6 contains a carboxy 
group. 

In addition, compounds of formula (lla) wherein R\ R 3 , R 4 or R 6 contains a -CfOJOR 10 
group where R 10 ,s hydrogen, alkyl, optionally substituted aryl or opt.onally subst.tuted aralkyl 
may be am.dated under standard amidation conditions to form the corresponding compounds of 
formula dial where R\ R 3 . R 4 or R 6 contains a -C(O>N(R ,0 )R" group where R 10 and R" are 
independently hydrogen, atkyl. optionally substituted aryl or optionaily substituted aralkyl. 

In addition, compounds of formula (lla) where R\ R 3 . R 4 or R* group contains an ammo 
group can be treated with the appropriate alkylating agents to afford The corresponding 
compounds of formula (lla) where R 1 , R 3 . R 4 or R 6 contains -NfR^iR 11 or .N(R 10 )CtO)R " wnere 
each R 10 and R 1 1 is mdeoendently hydrogen, alkyl. optionally subst.tuted aryl or oot.onahy 
suostituted aralkyl. 

Compounds of formula (iia; may be further treated with the appropriate acid haiide. 
preferably acid chior.de. or with the aopropriate acid anhydride or an equivalent, to yield 
compounds of the invention wherein R 2 is -C(NH>N(H)C(0)R 10 where R ,c ,s hydrogen, alkyl. 
optionally subst.tuted aryl or optionally substituted aralkyl. Alternatively, compounds of formula 
(lla) may further be treated with carbamoyl chlorides or their equivalents to yield compounds of 
the invention where R 2 is -C(NH)N(H)C(0)0R ' 3 where R 1 3 is described above in the Summary of 
the Invention. 

Alternatively, compounds of formula (lla) may be further treated with compounds of the 
formula R 13 -S(0> 2 -.m.dazole. where R 1 3 is as described in The Summary of the Invent.on. .n a 
polar solvent, such as methylene chloride, at ambient temperature to afford compounds of the 
invention wnere R 2 is •C{NH)N(H)S(0) 2 R 1 3 . 

Alternately, compounds of formula Hlai may be further treated w.th an appropriately 



/V-R 



10 



subst.tuted phenylcarbamate in a polar solvent, preferably methylene chloride, at ambient 
temperature, for about 6 to 24 hours, preferably for about 12 hours, to afford compounds of the 
invention where R 2 is -C(NH>NfH»C(0)N(H)R 10 . 

In addition, compounds of formula (lla) wherein R 6 ,s hydrogen may be treated in a 
manner similar to the method described in Dusert, P., Eur. J, Med. Chem. (19801. Vol. 15. No 3. 
p. 199. to produce compounds of formula (lla) wherein R 6 is -(C(R 7 MR 8 )) f| -R 9 . For example, a 
compound of formula (lla) wherein R 6 is hydrogen can be first treated w.th a strong base, such as 
sodium Hydride, in an aprotic solvent, such as DMF, followed by treatment with an equimoiar 
amount of a compound of formula XIC(R 7 )(R*)) n -R9 where X .s bromo or cnioro and rx. R 7 . R a and 
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R 9 are as described above .n the Summary of the Invention. The result.ng reaction mixture can 
then be st.rred for 2 to 6 hours, preferably for about 4 hours, at amb.ent temperature to about 
80°C. The compound of formula <lla> wherein R 6 is -(C(R 7 )(RS» n .R 9 can then isolated from the 
reaction mixture by standard isolation techniques. 

Alternatively, compounds of formula (lla) wherein R 5 ,s hydrogen can be treated in a 
manner similar to the method described in Stevenson, T.M.. J. Org. Chem 11984), Vol. 49. No. 
12. p. 2158. to produce compounds of formula (lla) wherein R £ , s halo. For example, a 
compound of formula (lla) where R 5 is hydrogen can be treated with a mild electrophihc 
nalogenat.ng agent, such as /V-bromosuccinimide or /V-chlorosuccmim.de, .n carbon tetrachloride 
to produce a compound of formula (lla) wherein R 5 is chloro or bromo. 

In addition, compounds of formula (J) can be treated w.th /V./V-carbonyldiimidazole or N.N- 
th.ocarbonyld.im.dazole under the appropriate reaction conditions to form compounds of formula 
<l) where R 5 ,s hydroxy (as the carbonyl tautomer) or mercapto. The compound so formed can 
be treated .n the same manner described above to produce a compounc of lormula (Mai wherein 
R 5 is hydroxy or mercapto. 

In addition, compounds of formula (J) can be treated w.th a thioisocyanate of the formula 
R °NCS where R 10 is as described above in the Summary of the Invention by the method 
descr.beo in Omar. A., et a/.. Synthesis (1977). p. 864; Ram. S.. Org, Prep. Proced /nr. (1985i. 
Vol. 17. No. 3. p. 215; or Janssens. F.. J, Med. Chem. (1985). Vol. 28, No. 12. p. 1925; to 
produce a compound of formula (L) where R 5 is -N(H)R 10 . This compound can then be treated 
w.th a standard alkylating agent, such as an aikyl hal.de ol the formula R^Xor acid hahdc of the 
formula R i; C(OlX where X is halo and R 1 1 is as descnbed above .n the Summary of the 
Invention, to produce a compound of formula (U where R 5 »s -NR 1 °R 1 1 and where.n the nitrogen 
in tne 5-positton is likewise alkylated. 

The compound of formula (lla) where R 5 is mercapto can be further treated with an alkyl 
halide. such as methyl bromide, in a dipolar solvent, such as dimethylsuifox.de and in the 
presence of a mild base, such as potassium carbonate, to afford a compound of formula (lla) 
where R 5 is alkylthio. 

Similarly, the compound of formula (lla) where R 5 is hydroxy can be further treated with 
an alkyl hal.de in the presence of a strong base, such as sodium hydride and .n an aprotic solvent, 
such as DMF, to afford a compound of formula (lla) where R 5 is alkoxy. 

B. Preparation of Compounds of Formula lla) 

Compounds of formula lla) are compounds of formula (I) wherein Z 1 and Z 2 are -O and R 2 
is -C(NH)NH 2 . These compounds may be prepared as illustrated in tne following Reaction 
Scheme 2 wherein X is halo; R 1 and R 4 are each independently hydrogen, halo, alkyl. -OR 10 , 
-CIOIOR 10 . -C(O>N(R 10 )R'\ -NfR'OjR". -N(R 10 )C(O)R 10 . or -N(H)S(0) 2 R 1 3 ; R 3 ,s halo, alkyl. 
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hamalkyl. haloalkoxy, ure.do, guanidino, -OR 10 , -CfNH)NH 2 , -CfNHIWHiOR 10 . -C(0)N|R 10 JR 1 1 . 

-R^-CfOJNfR 10 ^ 1 \ -CH(OH)ClO)N(R l0 )R 11 , -N(R 10 )R n ( -R 1 2 -N(R 10 )R 1 1 .C(0>OR 10 . 

-R 12 -ClO)OR ,n . -NIR^jCfOIR 10 . (1 .2)-tetrahydropynm,din V l (opt.onally subst.tuted by alkyl). 

<1.2>-.m.da20lyi (opt.onally substituted by alkyl). or ( 1 ,2)-imidazol.nyl (optionally suosiituted by 

alkyl); R 5 «s hydrogen, alkyl. cycloalkyl. haloalkyl. aryl. or aralkyi; R 6 is alkyl. aryl (optionally 

subst.tuted by halo, alkyl. hydroxy, alkoxy. aralkoxy. amino, d.alkylam.no. monoalkylamino. 

cyano, carboxy. alkoxycarbonyl. aminocarbonyl. monoalkylammocarbonyl. or 

d.afkylam.nocarbonyl) or aralkyi (optionally substituted by halo, alkyl. aryi. hydroxy, alkoxy. 

aralkyi, am.no, dialkylam.no. monoalkylamino. cyano. carboxy. alkoxycarbonyl. aminocarbonyl. 

monoalkylaminocarbonyl. or dialkylaminocarbonyl); each R 10 and R n is independently hydrogen, 
alkyl. aryl (opt.onally substituted by halo, alkyl. hydroxy, alkoxy. aralkoxy. amino, dialkylam.no. 
monoalkylam.no. cyano. carboxy. alkoxycarbonyl. aminocarbonyl. monoalkylaminocarbonyl, or 
a.alkylam.nocarbonyl). o- aralkyi (opt.onally substituted by halo, alkyl, aryl. hydroxy, alkoxy. 
aralky.. am.no. d.alkylam.no. monoalkylamino. cyano. carboxy. alkoxycaroonyl. aminocarbonyl. 
monoalkylammocarbonyl. or d.alkytammocarbonyt); R 1 * , s a straight or branched alkylene cha.n; 
and R 13 is alkyl. aryl (optionally suost.tuted by halo, alkyl. hydroxy, alkoxy. aralkoxy. ammo, 
d.alkvlamino. monoaikyiamino. cyano. carboxy, alkoxycarbonyl. am.nocaroonyl. 
monoalkylammocarbonyl. or dialkylam.nocarbonyl), or aralkyi (optionally substituted by nalo. alkyt. 
aryl, hydroxy, alkoxy. aralkyi. ammo, diaikylam.no, monoalkylamino. cyano. carooxy. 
alkoxycarbonyl. aminocarbonyl. monoalkylaminocarbonyl. or diaJkyjaminocarbonyl); and R 14 is 



alkyl: 
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In general, compounds of formula (la) are prepared by first treating a compound of 
formula (A) w.th a compound of formula <G) in a manner similar to that described above for the 
preparat.on of compounds of formula (H) from compounds of formulae IF) and (G) to afford a 
5 compound of formula (M). The compound of formula (M) is then treated with a compound of 

formula (D> in a manner similar to that described above for the compound of formula (C> to afford 
a compound of formula (N). The compound of formula (N> is then oxidized to The corresponding 
compound of formula (O) in a manner similar to that described above for the compounds of 
formula (E). The compound of formula (O) is treated w.th a compound of formula (B> in a manner 

10 s.milar to that described above for the compound of formula (A) to afford a compound of formula 
IP), whfch is then reduced to the corresponding compound of formula <Q) in a manner similar as 
that descnbed above for compounds of formula (H). The compound of formula <Q> is then treated 
with an alkyl im.date of formula (K) s.milar to the manner described above for the compound of 
formula (J) to afford a compound of formula <R). which is converted to the corresponding amid.ne 

1 5 derivative of formula (la) in the manner s.milar to that described above for the compound of 
formula {L). 

In add.tion. all the various substituent conversions described above for the compounds of 
formula (Ha) apply to the compounds of formula (la) to afford additional compounds of the 
invention not depicted in the foregoing Reaction Scheme. 
20 ln addition, similar reactions may be performed on similar starting materials and 

intermediates to produce the corresponding compounds of formula (III) and compounds of formula 



(IV). 
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in add.t.on. all compounds of the invention ,hat exist in free base form or free ac-d form 
may be converted to the.r pharmaceut.ca.ly acceptable Sal , s by trea tmen t with the approor.ate 
•norgan.c o, organ.c acid, or by the appropnate inorgan.c or organ.c base. Sa.ts of the 
compound of the invem.on can a.so be converted ,o the free base form or to the free aod form 
or ,o another salt by methods known to those of ordinary skill in ,he chem.ca. arts. 

The following specific preparat.ons and examples are provided as a guide to ass.st .n ,he 
pract,ce of the ,nvent,on. and are not intended as a limitation on the scope of the .nvention. 

PREPARATION 1 

Compounds of formula (CI and formula <P) 

A. To 4.e-d.chloro-5-n l ,ro-2-methyl,h 1 opyrim.d.ne (5.0 g. 20.8 mrnol) ,n 200 mL 
ac.ton.tr.le a, O'C was added cesium carbonate ,8.82 g. 27.1 mmo.) fol.owed by ,„. addltlon of 
3.n y oroxy.4. be nz V ,oxybenzon„r 1 le (4.69 g. 20.8 mmo... ana the result-ng reacon m.xture was 
snrred for 16 hours. The vo.atiles were evaporated and the res.due chromatographed on s.-ica 9 e. 
(hexane/ethyl ace.a.e. 2:1. to afford 5.0 g of 2.methy„h,o-4-ch«oro 5-n„ro-6.(2-ben Z y.oxy. 
5-cyanophenoxy)oyr.midine. a compound of formula (C). 

B. In a s.m.lar manner, the (ollow.ng compounos of formula (C) are made: 

2-metny 1 th 1 o-4.chloro-5-n,tro-5-(2.methoxy.5-cyanophenoxy)pvnm,d.ne: 

2-memy.th 1 o-4.cnloro-5-n.tro-6-(2-ethoxy-5-cyanophenoxy|py,im.d.ne; 

2-methy.th.o-4.chloro.5-n,tro-6.(3-methoxy.5cyanophenoxy)pyr,m,d.ne: 

2-methy.th 1 o-4. c hloro-5.n, t ro.6|3-ethoxy-5-cyanophenoxy)D V rim,dine: 

2-methylth,o-4-chloro-5-n,tro,6-(2. P henoxy-5-cyanophenoxv)pyr,m,d,n«; 

2-methyl,n 1 o.4.chloro-5-n 1 tro-6-(3.ph e noxy-5.cyano P henoxy| P yr,m,a 1 ne: 

2.m e thyith,o.4.chioro-5-n.tro-6.(2-chloro-5-cyenophenoxy)pyr,m,d.ne: 

2-m e th v lth l o-4.chloro-5-n»ro-6-(3-bromo-5-cy8nophenoxy) P yr,m,dine: 

2-methvlthio-4.chloro-5.n.tro-6-(2-methyl-5-cvanophenoxy) PV rim,dine: 

2m e th v lth,o-4.chloro-5-n.tro-6-13-methyl-4-cyanophenoxv)pyrimidine. 

2.methylth l o-4-chloro-5.nrtro-6-(2.n.tro.5^yanophenoxy|pyrimidine: 

2.methylthio-4.chloro-5-nitro-6-(3-n l tro-A. C yanophenoxy)pyr 1 m.dine: 

2-methyith 1 o-4.chloro-5-nitro-6-(2-c a rboxy-5-cyanophenoxy)pyr.m.dine; 

2-methylthio.4.chloro-5-n.tro-6-(3-carboxy-4-cyanophenoxy)pyrimid 1 ne: 

2-meth V lthio-4-chloro.5-n,tro-6.(2-r-butoxycarbonvl-5-c V anophenox Y )p V rimid.ne ; 

2-methylthio-4.chloro-5-n I tro-6-(3-r-b U toxycarbonyl-4-cyanophen 0 x y ,p y r,midine: 

2methvlth 1 o-4.chloro.5.n,tro-6-(2- a m 1 nocarbony|.5cyanophenoxyipynm 1 dme: 

2-m e ,hylth 1 o-4.chloro.5.n.tro-6-(3.am,nocarbony..4.cyanophenoxy )py r 1 m,d.ne; 

2-mefhyi,n l o-4. C hloro-5-nitro-6-(2-dimethyl a mino-5-cyanophenoxy>pyrim,d.ne: 
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2-methvl,h,o-4.ch l oro-5-n 1 tro-6-(3-d,methyiam,no-4.cy a nophenox V) pvr.mid,ne; 
2-m e ihvlthio-4-ch.o,o-5-n, t ro^-(2- a ime.hy»amino-5-cvanopheno XV ,pv„mi dl ne; and 
2-methylthio-4.chloro-5-nitro-6-(3-d,methylammo-4-cyanopheno X y)pynmid,ne. 

C In a similar manner. 2-metr.ylsulfonyl-4-benzylam.no-5-nitro-6-f3. 
d.methy.am.nocarbony.phenoxylpyrimidine was treated with 3.hydroxy-4-benzy.oxybenzon,tr,le 
.he presence of cesium carbonate to afford 2-<2.benzy,oxy-5-cyanophenox V ,.4.ben 2 y.am,no- 5 . 
n.tro-e-O-d.methylaminocarbonylphenoxyJpynmid.ne. a compound of formula (P). 

0- In a s.milar manner, the following compounds of formula (P) are made- 

2-(2-ben Zv .ox V -5-cyano P henoxy,-4-benzyl a mino-5-n„ro-6-(3-dimethv.am.nocarbon V .- 

phenoxyjpynrnidine; 

2.(2.merhoxy.5-cyan OP henoxy,.4.benzylamino-5-n.«ro-6-(3-dimeth v( am,nocarbony|. 

Phenoxyjpyrimidine; 

2.f2-e.hoxy 5.cyanophenoxy,-4-ben 2V .am,no-5-nitro.6-(3-d l meth y .am,nocarbonyl- 

phenoxyjpynrnidine: 

2.(2-phenox y -5. C yano D henoxv ) .4.benzy.am,no-5-n,tr 0 -6-<3-d,methylam l nocar b onyl- 

phenoxyjpyrinrndine; 

2-t 2-rhlnrrk-^_r-w=»r-.<H l ^K«« \ * * - 

-^ iC,IUA V'^-°«nzyiam.no-j>-n.tro-6-(3-dimethylaminocarbonyl- 

phenoxy)pynmidine; 

2-(2-me t r,y.-5-cyanophenoxy>-4-benzy.am.no-5-n.tro-6-(3- a ,methy,am,nocarbonyl- 

phenoxyjpynrnidine; 

2.(2-r.buty..5-cyanophenoxy).4-ben 2 y.am,no-5-n.tro-6-(3-dimeth y laminocarbonyl- 
phenoxyjpyrimidine; 

2.(2.n l Tro-5-cyanophenox y ».4.ben 2 ylamino-5-n,tro-6-(3-dimethylam.nocarbonyl- 

Phenoxyjpynrnidine; 

2.(2- C arboxy.5- C yano P henoxy)-4-benzylam,no.5-n 1 tro-6-!3-d l meth y lam,nocarbon y |. 

phenoxyjpynrnidine; 

2-(2-ben 2v ,ox y carbon y .. 5 .cyano P henoxy,-4-ben 2 y,amino-5-n„r 0 -6-(3-d 1 methy ) aminocarbony.- 

phenoxy)pyrimidine; 

2- ( 2.diethylam 1 nocarbonyl- 5 - C yanophenoxy,-4-benzy.am 1 no-5-nitro-6.(3-dimethy l am,nocarbon yl - 
phenoxyjpynrnidine; 

2.(2-am 1 no.5-cyanophenoxy)-4-ben 2V lam 1 no-5-nitro-6.{3-dimethylam,nocarbonyl- 

Dhenoxyjpyrtmidine; 

2-(2-ben 2 y.ox y -5-cyanophenoxy)-4-ben 2 y l am l n 0 .5-nitro-6-(3-(1-methylim l dazohn-2-y.)- 

phenoxyjpynrnidine; 

2-(2-methox y -5-cyanoohenox y ,-4-benzy.amino-5-nitro-6- ( 3-,2-(rbutoxy C arbony.,eth V l,- 
Dhenoxyjpynmidtne; 

2-(2-ethox y -5-cyanophenoxy)-4-benzvlamino-5-n.tro-6-(3.r-butoxycarbonyl- 
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phenoxy)pyrimidine; 

2-(2-phenoxv-5-cyanophenoxv)-4-benzylamino-5-nitro-6-f3-carooxvphenoxv)Pvrimicline; 
2*(2-ch»oro-5-cvanophenoxv)-4-benzytamino-5-nitro-6M3-(2-aminoethyl)phenoxy)pvnmidine; 
2-i2-methyl-5-cyanophenoxy)-4-benzylamino-5-nitro-6-(3-(benzyloxy)phenoxyjpynmidme; 
5 2-(2-f-butyl-5-cyanophenoxy)-4.benzylamino-5-nitro-6-{3-ethoxyphenoxy)pyrimidine; 
2-{2-niiro-5-cyanophenoxy)-4-benzylamino-5-nitro-6-{3"guanid(nophenoxy)pynmidine: 
2-(2-carboxy-5-cyanophenoxy)-4-benzylamino-5-nitro-6-(3-ureidophenoxy)pyrimidine; 
2-{2-benzyloxycarbonyl-5-cyanophenoxy}-4-benzylamino*5-nitro.6-(3-aminophenoxy)pyrimidine; 
2-(2-diethytaminocarbonyl-5-cyanophenoxy)-4-benzylamino-5-nitro-6-(3-niuo- 
10 phenoxy)pynmidine; and 

2-(2-amino-5-cyanophenoxyl-4-benzylamino-5-nitro-6-(3-trifluoromethoxyDhenoxy)pyrimidine. 

PREPARATION 2 

Compounds of formula (El and formula (N) 
A. To 6-(2-benzyloxy-5-cyanophenoxy)-4-chloro-5-niuo-2-metnylthiopyrimidine {2.5 
15 g, 5.83 mmol) m 50 mL acetonitrile at 0°C was added cesium carbonate (2.47 g. 7.58 mmol) 

followed by Senzylamine (0.64 mL) and the reaction mixture was heated at 50°C tor 4 hours. 

The reaction was filtered, the filtrate evaporated and the residue chromatographed on silica gel 

(ethyl acetate:hexane) to afford 1.82 g (65%) of 6-(2-benzyloxy-5-cyanophenoxy>-4- 

(benzyl)amino-5-nitro-2-methylthiopyrimidine, a compound of formula (E). 
20 B. In a similar manner, compounds of formula IE) are made: 

2*methylthio-4-fbenzyl)amino-5-nitro-6-(2-methoxy-5-cyanophenoxy»pynmidine; 

2-methylthio-4.(benzyl)amino-5-nitro-6-(2-ethoxy-5-cyanophenoxy)pvrimidine; 

2-metnylthio-4-(benzyl) amino- 5-nitro-6-(3-methoxy- 5-cyanophenoxy )pynmidine; 

2-metnylthio-4-(benzyl)amino-5-nitro-6-(3-ethoxy-5-cyanophenoxy)pynmidine; 
25 2-methylthio-4.(benzyl)amino-5-nitro-6-(2-phenoxy-5-cy8nophenoxy)pyrimidine; 

2-methylthio-4-(benzyl)amino-5-nitro-6-(3-phenoxy*5-cyanophenoxy)pyrtmidine; 

2-methylthio-4-(benzyl)amino-5-nitro-6-(2-chloro-5-cyanophenoxy)pynmidine; 

2-methy1thio-4-(benzyl)amtno-5-nitro-6-(3-bromo-5-cyanophenoxy)pyrimidine: 

2-methylthio-4-(benzyl)amino-5-nitro-6-(2-methyl-5-cyanophenoxy)pynmidine; 
30 2-methylthio-4-(benzyl)ammo-5-nitro-6-(2-methyl-5'Cyanophonoxy)pynmidine; 

2-methytth(o-4 -(benzyl) amino- 5-nitro-6-(3-methyl-4-cyanophenoxy)pyrtmidine; 

2-methylthio-4-(benzyl)amino-5-nitro-6-(2-nitro-5-cyanophenoxylpynmidine: 

2 methylthio-4-(benzyl)amino-5-nitro-6-(3-nitro-4-cyanophenoxy|pynmidine; 

2-methylthio-4-(benzyl)amino-5-nitro-6-(2-carboxy-5-cyanophenoxylpynmidine; 
35 2-methylthto-4-(benzyl)amino-5-nitro-6-(3-carboxy-4-cyanophenoxy)pyrimidine; 

2-methyithio-4-(benzy0ammo-5-nitro-6-(2-f-butoxycarbonyl-5-cyanophenoxy)pynmidine: 
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2-™thylthio-4-lben2yhamino-5-nitro-6-(^^ 
2.methylth,o-4-<ben 2 yJ>ammo-5^ 

2-me!hylthio-4-(benzyl}ammo-5-n.tro.6W3-aminocarbonyl-4.cyanophenoxy)pyr^ 

2.methylTh.o.4-(b e n2yl»amino.5.n.Tro-6.(2-dimethylammo-5-cyanophenoxy)pyrim 

2-meThylThio-4. t ben2ynamino-5-n.:ro-6.(3.dimethylamino.4.cvanophenox^ 

2-meihyith.o-4-fben2yl)am.no-5-n l Tro.6-t2.dimethylammo-5cyanoph^ 

2-methylthio-4-fben 2 y|) a mino^^ 

2-m e thylth.o-4-amino.5-n.tro-6M2-methoxy-5-cyanoDhenoxy)pyrimidine; 

2-methylthio-4-arn.no-5-n.tro-6-(2-ethoxy-5-cyanophenoxy)pyrirnidine; 

2-methylthio-4-amino-5.nrTro-6-(3.methoxy-5-cyanophenoxy)pyrrmidine; 

2-methylth I o-4-amino-5-n.tro-6-f3-ethoxy-5.cyanophenoxyjpynm.d.ne; 

2.meThylthio-A-amino.5.n.Tro-6-(2-phenoxy*5.cyanophenoxy)p V rimidine; 

2-pnethytthio-4-amino-5-nitro-6-(3-phenoxy-5-cyanoDhenoxy)pyrimidme: 

2-mcThyithio.4-amtno-5-nitro.6-(2-chloro-5-cyanophenoxyJpynmidine; 

2.memylThio-4.amino-5-mtro-6-(3-bromo-5-cyanophenoxy)pyr.midine; 

2-meThylTn l o-4.amrno-5-niTro-6-(2-methyl-5-cyanophenoxy)pynmidjne; 

2metn v lthio-4-amino-5-n !t ro-6^ 

2.metnvlthio-A.amtno-5-n.tro-6-(3-meihy)-4-cyanophonoxy)pyrimidine: 

2-methyithio-4-amino-5-niTro-6-{2-nitro-5-cyanophenoxy)pynmidine; 

2-meThylthio-4-amino-5-nitro-6-(3-nitro-4-cyanophenoxy)pyrimidine: 

2-me!hylthio-4-amino-5-nitro-6-(2-carboxy.5-cyanophenoxy)pynmidine; 

2-meihylThio-4-ammo-5-niTro-6-(^^ 

2-metnylthio-4-am.no-5-niTro-6-(2-rbu^ 

2.methylthio.4-amino-5-n,tro-6.(3-f-butoxycarbonyl-4-cyanophenoxyjpyr t m.dme; 

2-methylthio-4*amino-5-nrTro-6-(2-aminocarbony|.5-cyanophenoxy)pyr.midin 

2-methyiihio-4.amino-5-nttro6-(3-aminocarbony|.4-cyanophenoxy)pyrimidine; 
2.methylthio-4-amino-5-n.t^ 

2-methylthio-4-amino-5-nitro-6-(3-dimethyte^ 

2-mcThylth.o-4- a m,no-5.nitro-6-(2.d.methYlamino-5.cyanophenoxy)pyhm^ and 
2-methylth.o-4-amtno-5.nitro-6.(3-dimethylamino-4-cyanophenoxyJpynm 
C. In a similar manner, to 2-methylthio-4-chloro-5-nitro-6-(3- 
d.m e thviam.nocarbonyl P henoxy)pyrimidine (3.19 g, 8.65 mmol), a compound of formula (Ml. ,n 
90 mL aceion.trile ax 0°C was added cesium carbonate (3.66 g. 1 1 .2 mmol). followed by the 
add.t.on of benzylamine (0.95 mL. 8.65 mmol). The reaction mixture was heated at 75 °C for 
4 hours. The reaction mixture was filtered, the filtrate evaporated and the residue 
chromatographed on silica gel (ethyl acetate:methanol, 10:1) to afford 1.76 g (48%) of 
2-methylTh.o.4.(ben2yl)am.no.5-n.tro-6-(3-d.methylaminocarbony.phenoxy)pyrimidine. a compound 
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of formula (N). 

D. In a similar manner. The following compounds of formula (N) are made: 
2-meth V lthio-4.benz V larn.no^ 

2-methvlthio-4-ben2vlamino-5-nitro-6-(3-(2-(dimethvlaminocarbonyl)ethyl)- 
5-methoxyphenoxy)pyrimidine; 

2-meThylthio-4-benzylamino-5-nitro-6-(3-(2-(dimethylaminocarbonyl)eih 
5-chiorophenoxy)pynmidine; 

2-methylthio-4-ben2ylamino.5-nitro-6.{3-chloro-5-rnethoxyphenoxy)pyrimidi 
2.methylTh.o-4-ben2ylamino-5-nitro-6-(3.trifluoromethy|.5Mdirneth 
phenoxypynmidine; 

2-methylThio-4-ben2ylamino-5-nitro-6-{3-guanidinophenoxyJpyrimidine; 

2-methylthio-4.benzylamino-5-nitro-6-{3-ureidophenoxy)pyrimidine; 

2-methylthio-4-ben2ylamino-5-nitro-6-{3-nitrophenoxv)pyrimidine; 

2-methyithio-4-benzylamino-5-nitro-6-l3-guanidino-5-methylohenoxy)pynmidine; 

2-meihylihio-4-benzylamino-5-nitro-6-(3-ureido*5-rnethylphenoxy)pyrimidine; and 

2-methyithio-4-ben2ylamino-5-nitro-6-(3-nrtro-5-aminophenoxy)pynmidine. 

PREPARATION 3 

Compounds of formula (F) and (O) 

A. To 2-methylthio-4-benzylam.no-5-n.tro-6-{2.benzyloxy-5-cyanophenoxy»pyr.mid.ne 
M.82 g, 3.76 mmol) in 40 mL MeOH and 40 mL dioxane at 0°C was added poiassium 
metab.sulfite iKHSO s ) (3.59 g. 11.3 mmol) in 40 mL water. The suspension was allowed to 
warm to ambient temperature and stirred for 15 hours. The react.on was concentrated to 2 5 mL 
and extracted with methylene chloride (200 mL). The organic layer was dried (Na 2 S0 4 ). 
evaporated and chromatographed on silica gel (2:1. hexane/ethyl acetate) to afford 0.26 g of 

2-meth V isulfony|.4.ben2ylammo-5-nitro-6-(2-ben2yloxy-5-cyanophenoxy)pyrimidine. a compound 
of formula (F). as a white solid. 

B. In a similar manner, the following compounds of formula (F) are made: 



2-methylsulfonyl-4-(benzyl>amino-5-n 
2-methylsuMonyl-4-(ben2yl)amino-5-n 
2-methylsulfonyl-4-(benzyl)amrno-5-n 
2-methylsulfonyl-4-(ben2yl)amino-5-n 
2-methylsulfonyl-4-(benzyl)amino-5-n 
2-methylsuHonyl-4-(benzyl)amino-5-n 
2-methylsulfonyl-4-(benzyl)amino-5-n 
2-methylsulfonyl-4-(benzyl)amino-5-n 
2-methylsulfonyi-4-tbenzyUamino-5-m 



itro-6-|2-methoxy-5-cyanophenoxy)pyrimidine; 

itro-6-(2-ethoxy-5-cyanophenoxy)pyrimidrne; 

itro-6-(3-methoxy-5-cyanophenoxy)pyrimidine: 

itro-6-(3-ethoxy-5-cyanophenoxy)pyhmidine; 

itro-6-(2-phenoxy-5-cyanophenoxy)pyrirnidine: 

itro-6-(3*phenoxY-5-cyanophenoxy)pynmidir>e, 

tro-6-(2-chloro-5-cyanophenoxy)pyrimidine; 

tro*6'(3-bromo-5-cyanophenoxytpynmidine; 

tro-6-(2*methyl-5-cyanophenoxy)pynmidine; 
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2-methvlsulfonvt-4-(ben2yl)am»no-5-nitro-6-(2-methy|.5-cyanophenoxy)pynrnidine; 

2-methvlsulfon V j-4-(benzylJamtno-5-nrtro-6-(3-methyl-4-cyanophenoxy)pyrrmidine: 

2-meThy(sulfonyl-4-(benzyl)amino-5-nitro-6-(2-niTro-5-cvanophenoxyJpYrirnidine; 

2-methylsulfonyl-4-(benzylJarnino-5-nitro-6-(3-nitro-4-cyanophenoxy)pyrimidine; 

2-methvlsulfon V i-4Mbenzynamino-5-nitro-6-[2-carboxy-5-cyanophenoxyJpyrimidine; 

2-methylsuHonyl-4-(benzyl)amino-5-n.tro-6-(3-carboxy-4-cyanophenoxy)p V rfmid.ne; 

2-methylsulfonyl-4.(benzylJamino-5-nitro-6-(2-f-butoxycarbonyl 5 cyanophenoxyjpynm.dine; 

2-methylsulfonyl-4Mbenzylj a mino.5-n l tro-6-(3.r.butoxycarbonyl-4-cyanophenoxy)pynm.dine; 

2-methylsulfon v l-4-(benzyl)amrno-5-nitro.6-(2-aminocarbonyl-5-cyanophenoxy)p y rimid^ 

2-methylsuifonyl-4-(benzyl)ammo-5-nitro-6-{3-aminocarbonyl-4-cyanophenoxy)pynmidine; 

2 methylsulfonYl-4.(benzyl)ammo.5-nitro-6-(2-d»methylamino-5-cyanophenoxylpynm.dm 

2-metnylsulfonyl-4-|ben2 V l)amino-5-nitro-6W3-dimethylamino-4-cyanophenoxy)pyrimid.ne; 
2-nnethylsultonyl-4-<oenzyl>am,no^^ 

2-meThyisulfony|.4-(ben2yl)amino-5-nttfo-6.{3-dimethylamino-4-cyanoDhenoxy)pyrimid.ne. 
2-meTh v isulfonvl-4-am.no-5-n.tro-6-(2-metnoxy-5-cyanophenox V jpyr.mtaine: 

2-memylsulfon v |.4-amino-5-nitro-6-(2-ethoxy-5-cyanophenoxy)pyrimidine: 
2-meThyisu!fony!-4- 3 r7i:r.o-5-™^ 

2-meTnvlsulfonyl-4-amino-5-nitro-6-(3-eThoxy-5-cyanopnenoxy)pynmidme; 

2-methyisultonvl-4-amino-5-nitro-6-(2-phenoxy-5-cyanophenoxy)pyrtmidine: 

2-merhylsultonyl-4.amino-5-nitro-6-(3-phenoxy.5-cyanophenoxy)pyrirnidine; 

2-methylsulfonyl-4.amtno-5-nitro-6-(2-chloro-5-cyanophenoxy)pyrimidine; 

2-methyisuUonvl-4-amino-5-nitro-6-(3-bronno-5-cvanophenoxy)pynmidine; 

2-meThyisulfonyl-4-amino-5-nitro-6-(2-methyl-5-cyanophenoxy)pynmidine; 

2-meThvlsu!fonyl-4-amino-5-n(tro-6-(2-methyl-5-cvanophenoxy)pyrimidine; 

2*meThyisultonyl-4-amino-5-nitro-6-(3-methyl-4-cyanophenoxy)pyrimidine; 

2methylsulfonyl-4.arnino-5-niiro-6-(2-nitro-5-cyanophenoxy)pyrimidrne; 

2-rneThvisuItonyl-4-arnino-5-niuo-6-(3-niTro-4*cyanopnenoxY)pyrimidtne: 

2-meThylsul(ony|.4-ammo-5.nitro-6.(2-carboxy-5-cyanophenoxy>pyrirnrdine; 

2-meThyisulfonyl-4-amino-5.nitro-6-(3-carboxy.4-cyanophenoxy)pynmidine: 

2-methylsulfonyl-4.arnmo-5-nitro-6-{2-f-butoxycarbonyl-5-cyanophenoxv)pvnrn.dine; 

2*methylsulfony|.4.amino-5-niuo-6M3-r-butoxycarbonyN4-cyanophenoxy)pynmidine; 

2 methylsulfonyt-4-ammo-5-nitro-6-(2-aminocarbonyl-5-cyanophenoxy)pyrimidine; 

2-methyisutfony|.4-amino-5-nitro-6-(3-aminocarbonyl-4-cyanophenoxy)pyrimidtne; 

2-methylsulfonyl-4-amino-5.nitro-6-(2-dimethylamino-5-cyanophenoxy)pynmidine; 

2-methylsulfonyl-4-amino-5-nitro-6-(3-dimethylamino-4-cyanophenoxy)pyrimidine; 

2-mefrtyJsu!fonyl-4-amino-5-nitro-6-(2-dimethylammo.5-cyanophenoxy)pynmidine^ and 

2-meThyisulfonyl-4-amino-5-nitro-6-{3-dimethylamino-4-cyanophenoxyJpynmidine. 
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C. In a similar manner. 2-methylthio-4-benzylamino-5-nttro-6-(3- 
dimethylam.nocarbonylphenoxy)pyr,midme. a comoound of formula (N), was oxidized to afford 
2 methyisulfonyl-4-benzvlamino-5-m^^ a 
compound of formula (Ol. 
5 D. In a similar manner, the following compounds of formula IOI are prepared: 

2-methylsulfonyl-4-ben 2 ylam.no^ 

2-meihylsulfonyl-4-ben2ylammo-5-nitro-6-(3-(2-<dimethylaminocarbonyl)ethvli. 
5-methoxyphenoxylpyrimidine; 

2 methylsulfonyl-4-ben2ylamino-5*naro-6-(3-{2-(dimethylaminocarbonyl)ethyl). 
TO 5 cntorophenoxy)pyrimidine; 

2-methylsulfon Y |.4-oenzylamino-5-nitro.6-(3-chloro-5-methoxyphenoxy|pyrimidine; 
2-meThylsulfony|.4.Den2ylamino-5-nitro-6-(3-Tnfluoromethyl-5-<dimethylaminocarbonyU- 
phenoxypynmidine; 

2-meThyisurfonvl-4-benzylamino-5-nitro-6-(3-guanidinophenoxy»pvnmidine. 
1 5 2-methylsuifon v i-4-benzylamino-5-nitro-6-{3-ureidophenoxy)pyfimidine: 
2 me(hylsuifony»-4-benzylamino-5-nitro-6-{3-niTrophenoxy)pvnmidtne: 
2-methylsulfonyt.4-benzylamino-5-nitro-6-f3-guanidino-5-methvlphenoxy;pyrimidine; 
2 methylsu(fonyi-4-benzyiam»no-5.nitro-6-(3-ureido-5-methylpnenoxy)pynmidine: and 
2 methvlsuifonyi-4-benzytam»no-5-nitro-6.(3-nttro-5-aminopnenoxy)pyrimidine. 

20 PREPARATION 4 

Compounds of formula (H) and (Ml 

A. To 2-methylsultonyl-4-benzylamino-5-niuo-6-(2-benzyloxy-5- 
cyanophenoxyjpynm.dine, a compound of formula (F) (0.69 g. 1.38 mmol) in 1 5 mL aceton.tnle 
at 0°C was added cesium carbonate (0.58 g. 1.80 mmol) followed by the addition of 

25 3-(dimethylaminocarbony)phenol (0.20 g. 1.24 mmol) and the reaction stirred for 16 hours. The 
volaMes were evaporated and the residue chromatography on silica gel (CH 2 a 2 /ethyl acetate. 
7:2) to afford 0.29 g of 2-(3-dimethyl-aminocarbonylphenoxyl-4.benzylamino-5-nitro-6-(2- 
benzyioxy-5-cyanophenoxy)pyrimidine, a compound of formula (H). 

B. In a similar manner, the following compounds of formula (H) are made: 
30 2-(3-methylphenoxy)-4.(ben2yllamino-5-nitro-6-(2-methoxy-5-cyanophenoxy)pynmidine; 

2-(3-chloro-5-methoxyphenoxy)-4-(benzyl)amino-5-nitro-6-(2-ethoxy-5-cyanophenoxy)pyrimioine; 
2-(4-Trifluoromethylphenoxy)-4-(benzyl)amino-5-nitro-6-l3-methoxv5-cyanophenoxy)pynmidine: 
2-(3.5-dinitrophenoxy)-4-(benzyl)amino-5-nitro-6-(3-ethoxy-5-cyanophenoxy)pyrimidine; 
2-l3-guanidino-5-methylphenoxy)-4-(benzyl)amtno-5-nitro*6-(2-phenoxy- 
35 5-cyanophenoxy)pyrimidine: 

2-(3-ureidophenoxy)-4-(benzyl)amino-5-niuo-6-(3-phenoxy-5-cyanophenoxy)pyrimidine; 
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2-(3-(2-chloroethvl)-5-meThvlphenoxv)-4-lbenzyl)amino-5-nitro-6-(2-chloro- 
5-cvanophenoxy)pvrimidine; 

2-(3-dimethylarninocarbonylphenoxv)-4-(benzyl)amjno-5-niTro-6-(3-brorno- 
5-cyanophenoxylpyrimidine; 

2-<4-ethoxyc3rbonylphenoxy>-4-lbBnzyl)amino^^ 

2-(3-(l-methylimrda2ol-2-yl)phenoxy)-4-(ben2yl)amino-5-nitro-6-(2-methyl- 

5-cyanophenoxyJpynmidine: 
2-<3-d.methylaminophenoxyJ-4-ibenzyl>ami™^^ 

2-(3-(1-methyltmidazoltn-2.yl)phenoxy-4-(benzynammo-5-nitro-6-{2-nitro- 
5-cyanophenoxy)pynmidine; 

2.(3.r-butoxycarbonylphenoxy».4.(benzyl)am.no-5-nitro-6-(3.nitro-4-cyanophenoxy)pvrimidine; 
2-{3-{7-rneTnyiim.dazo*in-2-yl)phenoxy)-4-(benzyl)amino-5.nitro-6-{2-carboxy- 
5-cyanophenoxyJpyrimidtne: 

2-(3-M -meThyrtmidazolin-2-yl)phenoxy)-4-(benzyl)amino-5-nitro-6.<3*carboxy- 

4-cyanoDhenoxyjpyrimidme; 
2-l3-( l-™ethylim.dazolin-2-yl>phenoxyM^^ 

B-cygnnnhenox v'^pyrirnidine; 

2.f3-[l-meihvl.mida2olin.2-y0phenoxy)-4Hbenzyl)amino-5-nitro-6-(3.f.butoxvcarbony|. 

4- cyanopnenoxy)pynmidine; 

2-(3-(1-metnyiim.dazohn-2.vl)phenoxy)-4.(benzvl)amino-5-nitro-6-{2-amtnocarDonvl- 

5- cyanophenoxyjpyrimidtne; 

2-(3-(1-meThyUm.dazoiin-2-yl)phenoxy)-4-(benzyl)amtno-5-nitro-6-(3-am.no 

4- cyanophenoxyipynmidine; 
2-(3-n-methy!im.dazol.n-2-yl>phenoxy>^^ 

5- cyanophenoxy)pyrtmidine; 

2-(3-(l.meth Y itrn.dazolin.2-yl)phanoxy)-4-(benzy0amino-5-nitro-6 (3-dirnethylamino. 

4- cyanophenoxy)pynmidine; 
2-n-n-methylrmidazolin-2-yl}phenoxy>^^ 

5- cyanophenoxy)pyrimidine; 

2-(3-{1meThylimidazolin.2-yl)phenoxy).4.(benzyl)amino-5-nitro-6-(3.dimethylami^ 
4-cyanophenoxy)pyrimidine; 

2.(3-n-meth V hm,da20l.n.2-yl)phenoxy)-4-8mino-5-nitro-6.(2-mcthoxy.5.cyanophenoxv) 
2.{3M1-meth v l,m l dazolm-2-yl)phcnoxy)-4-am.no.5-nitro.6-(2-ethoxy.5-cyanoph 
2**3^1 -meThyhm,dazolin-2-yl)phenoxy)-4-am^ 

2-f 3-{ 1 .methylim,dazolin-2-yl)ph^ 
2-'3-n-™rhylimidazolin.2- V ^^ 

2-l3-d.metn vl am.nocarbonyt P henoxy|.4.am.no.5-n l tro-6-(3-phenoxy-5-cyanophenoxy)pyrtmid.ne: 
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2-<3-dimethylaminocarbonylphenoxy)-4-amino^ 

2-(3-dimethylaminocarbon V lphenoxy)-4.amino-5-nitro-6^3-bromo-5-cvanopnenoxvJpyr.mjd ) ne 
2 (3 d'methylaminocarbonylphenoxy)-4-amino-5-nitro.6M2-mBihyl-5-cyanophenoxy)pyr.m.dine 
2.(3-dimethylaminocarbonvlphenoxy)-4-am.no-5-nitro-6-(2-methyl-5-cyanophenoxy)p 
5 2 -fS-dimethylammocarbonylphenoxy^-am^ 

2-(3-dimethylaminocarbonylphenoxy)-4-amino-5-nitro-6-(2-nitro-5-cyanophenoxy)py 
2*(3-dimethylaminoc8rbonylphenoxv)-4-amino-5-nit^^ 

2-(3-guanidinophenoxy)-4-amtno-5-nitro-6-{2-carboxy-5-cyanophBnoxy)pyrimtdine; 

2-{3-guanidinophenoxy)-4-amino-5-nitro-6-(3-carboxy-4-cyanophenoxy)pynmidine; 
TO 2-{3-guanidinophenoxy)-4-amino-5-nitro-6-(2-r-butoxycarbonyl-5-cyanophenoxylpyrimidine; 

2-(3-9uanidinophanoxy)-4-amino-5-nitro-6-(3-f-butoxycarbonyl-4-cyanophenoxylpyrimidine; 

2-(3-guanidinophenoxy)-4-amino-5-nitro-6-(2-aminocarbonyl-5-cyanophenoxv)pyrimidine: 

2-(3-guantdinophenoxy)-4-amino-5-nitro-6-(3-ammocarDonyl-4-cyanophenoxv)pyrimidine; 

2-t3-guanidinopnenoxy)-4-amino-5-nitro-6-(2-dtmeihylamino-5-cyanophenoxy)pyrirniaine: 
15 2-t3guan.djnoDhenoxy).4.amino-5-nitro-6-(3-dimethylamino-4-cyanophenoxv)pynmidine: 

2-l3-guanidinoohenoxy)-4-amino-5-nitro-6-(2-dimethylamino-5-cyanophenoxyjpyrimidine: and 

2- (3-guantdinoDhenoxy)-4-amino-5-nitro-6M3-d)methylamino-4-cyanophenoxv)pynmidine. 

C. In a similar manner. 2-methylthio-5-nitro-4.6-dichloropynmidine was treated with 

3- <dimethylaminocarbony)phenol in the presence of cesium carbonate to afford 2-metnylthio-5- 
20 n'tro-4-chloro-6-{3-dimethylaminocarbonylphenoxy»pyrimidine t a compound of formula (M). 

D. In a similar manner, the following compounds of formula fM> are prepared: 
2-methylthio-4-chloro-5-niTro-6-(3-(2-idimethylaminocarbonyl)ethy0phenoxy)pyrimidine; 
2-methylthio-4-chioro-5-nitro-6-{3-(2-{dimethylaminocarbonyi)ethyl)- 

5-methoxyphenoxy)pyrimidine; 
25 2-methylthio-4.chloro-5-nitro-6-(3-{2-(dimethylaminocarbony0ethyU- 
5-chlorophenoxy)pyrimidine; 
2-methylthio-4-chloro-5-nitro-6-(3-chloro-5-methoxyphenoxy)pynmidine; 

2-methylthio-4-chloro-5-nitro-6-(3-trifluoromethyl-5-(dimeihylaminocarbonyl)phenoxypynmidine; 
2-methylthio-4-chloro-5-niiro-6-(3-guanidinophenoxy*pyrimidine; 
30 2-methylthio-4-chloro-5-nitro-6-t3-ureidophenoxy)pynmidine: 
2-methylthio-4-chloro-5-nitro-6-(3-nttrophenoxy)pynmidine: 
2-methylthio-4-chloro-5-nitro-6-(3-guanidino-5-methylphenoxy)pynmidine; 
2-methylthio-4-chloro-5-nitro-6-(3-ureido-5-methylphenoxy)pyrimidine; and 
2-methylthio-4-chloro-5-nitro-6-(3-nitro-5-aminophenoxy)pynmidine. 
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PREPARATION 5 

Compounds of formula (J) and formula (Q) 

A. 2 <3-Dimethviaminocarbonylphenoxv)-4-benzvtamino-5-nitro-6-(2-ben2vloxv-5- 
cyanophenoxyjpynmidine. a compound of formula (HI (0.29 g, 0.47 mmoll and 0.1 g granular 
2.nc were mixed with 10 mL THF and 1.0 mL 10% aqueous HO. The react.on was heated at 
80°C for 90 m.nutes. The volatiles were evaporated. Saturated aqueous NaHC0 3 was added 
and the solution extracted with ethyt acetate (300 ml). The organ.c layer was dried (Na 2 S0 4 > ana 
evaporated to afford 0.27 g of 2-(3-dimethylaminocarbonylphenoxy)-4-ben 2 ylamino-5-am,no.6-r2- 
benzvloxy-5-cyanophenoxy)pynmrdine, a compound of formula (J). 

B. In a similar manner, the following compounds of formula (J) are made: 
2-{3-methylDhenoxy)-4.{benzyl)amino-5-amino-6-(2-methoxy-5-cyanophenoxy)pyrimidme; 
2.{3-chloro 5-methoxyphenoxy)-4.(ben2 V l)amino-5-am.no-6.(2-ethoxy.5-cyanophenoxy)pynm,d.ne; 
2-(4-tr l f| u oromethyt P henoxyl-4-(benzyl)amino-5-amino-6-(3.methoxy-5-cyanophenoxy)pyr.m.d l n«; 
2-f3.5-d.am l noDhenoxy).4.(ben2vl)amino-5.am I no-6.(3-ethoxy-5-cyanophenoxy)pyr.mid.ne; 
2-(3-quan.dino-5-methylphenoxy).4-(ben2yl)amino-5-amino-6-(2-phenoxy- 

5-cyanophenoxy)pyrimidme; 

2-<3-ureidophenoxvH4-{ben2vllamino-S.amino-6-(3-phenoxv-5-cvanophenoxv)py 
2-(3-<2-chloroetn y l)-5-methylpnenoxy)-4-(benzyl)amino-5-amtno-6-(2-chloro- 
5-cyanophenoxy)pynmidine; 

2-13 atmethylaminocarbonylphenoxy)-4-(ben2yliamino-5-amino-6-(3-bromo- 
5-cyanophenoxy)Dynmidine; 

2-(4-eThoxycarbony|phenoxy).4-(benzyl)am.no-5-amino-6.(2-methyl-5-cvanoohenoxy)pyr.m,dine; 
2-(3-(1-meThyiimida2ol-2-yl)phenoxy)-4-(ben2yl)amino-5-amino-6-(2-methyl- 
5-cyanophenoxy)pynmtdine; 

2-(3-d.methylaminophenoxyl-4-(benzyl)amino-5-amino-6-f3-methyl-4-cyanophenoxy)pynmidine; 
2-(3-{1-methyhmida20iin-2-vllphenoxy-4-(benzyl)amino-5-amino-6-(2-amino- 
5-cyanophenoxy)pynmidine; 

2-l3-r-butoxycarbonylphenoxyl-4-(benzyl)amino-5.amino-6-(3-amino-4.cyanophenoxy)pynmidme; 
2-(3-:i-methylimida20lin-2-yl)phenoxy)-4-(benzyl)amino-5-am.no-6-(2-carboxv- 
S-cyanophenoxy)pynmidine; 

2-(3-(1-methyHm.dazolin-2-yl)phenoxy».4.(ben2yl)amrno-5-amino-6-(3-carboxy- 

4- cyanophenoxylpynmidine; 

2-f3-(1-methylimidazolin-2-yl>Dhenoxy)-4-(ben2yl)amino-5-amino-6-(2-rbutoxYcarbonyl- 

5- cyanophenoxy)pyrimidine; 

2-(3-(1.methylimidazoiin-2-yl)phenoxy)-4-(benzyl*amino-5-am ) no-6-(3-r-outoxycarbonvN 
4-cyanophenoxy)pyrimidine: 

2-13-11 -methyhmidazolin-2-yl)phenoxy)-4-lben2yl)amino-5-am.no-6-f2-aminocarbony|. 
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5 cyanophenoxy)pvnmidrne; 
2-(3-n-meth v lrfn.dazoh^ 

4- cyanophenoxv)pynmtcltne; 

2-(3Ml-methvlimidazolin-2-Yi)phenoxvl-4-(benzYl)amino-5-amino-6-(2-d^ 

5- cyanophenoxyJpyrimidine; 

2-l3-(1-methylimidazolin-2-y0phenoxy^^ 

4- cyanophenoxyjpyrimidine; 
2M3-n-methylimidazolm-2- V l>Phenox 

5- CYanophenoxy)pynmidine; 

2 (3-( 1 -mexh y limidazo)in-2-vnphenoxY)^ 
4-cyanophenoxy)pyrimidine; 

2-(3-n-methyl.midazolin-2 y l)phenoxY)-4.5-diamino-6-(2-methoxY-5-cyanophenoxv)pyr^^^ 
2(3(1 ™etnyl.m.dazolm-2-yl)phenoxy)-4^ 

2-f3W1-meihyl.midazoiin-2- y nphenox^ 

2-[3-(1-methvl.m,dazolm-2.yllphenoxv)-4,5-d l am 1 no-6-(3-ethoxv-5-cvanophenoxv)p V nm.d.ne; 
2-'3-n-meihyhm,dazohn-2-Yllphenox^ 

2-[3.o»meThYtam.nocarbonYlphenoxY).4,5-diam.no-6-{3-phenoxy-5-cyanophenoxy)pyr.m 

2-{3-aimethylam.nocarbonylDhenoxy)-4.5-diamino-6-(2-chloro-5-CYanophenoxv)pvnrnidine; 

2-i3a»methYiam.nocarbonylphenoxv).4.5-diamino-6-(3-bromo-5-cvanopnenoxyJpvnmidi^^ 

2-(3-dimeThylaminocarbonYiphenoxy)-4.5-diamtno-6-(2-methvl-5.c Y anophenoxY)PYn 

2-l3-d.meth v lam I nocarbonylphenoxy>-4.5^^ 

2-<3-d,methyiammocarbonyi D henoxy^ 

2-(3-d.meth V lam.nocarbony|phenoxy).4.5-diamino-6-(2-am.no-5-cvanophenoxv)pynm.dine: 

2-(3-dimethyiam.nocarbonylpnenoxy)-4,5-diamino-6-(3-am.no-4-cyanophenoxy)pvrimidine; 

2-I3-guanidinophenoxy>-4 # 5-diamino-6-(2-carboxY-5-cyanophenoxv)pyrimidinc; 

2-(3-guanidinophenoxv^4,5-diamtno-6-(3-carboxy-4-cyanophenoxy)pynm»dine: 

2-l3-guanid.nophenoxy>-4.5.diamino-6-(2-r-butoxvcarbonyl-5-cyanophenoxy)pyr.midine: 

2-(3-guanidinophenoxY>-4.5-diamino-6-(3-f*butoxvcarbonyl-4-cvanophenoxy>pyrimidine; 

2.(3-guanid»nophBnoxy)-4.5-diarnino-6-(2-aminocarbonyl-5-CYanophenoxyJpynmidine; 

2-(3-guanidinophenoxy>-4.5-diamino-6-(3-aminocarbonyl-4.cvanophenoxY)pyhmtdine; 

2-(3-guanidinophenoxy)-4.5-diamino-6-(2-dimethvtamino-5-cyanophenoxy)pYrimidm 

2-(3-guanidinophenoxy>-4.5-diamino-6-(3-dimethv»amino-4.CYanophenoxv)pvnmidine; 

2-(3-guanidinophenoxy)-4.5-diamino-6-(2-dimethvlamino-5-cyanophenoxy)pynmidine; and 

2-(3-guanidinophenoxy)-4.5-diam)no-6-(3-dimethylamino-4-cyanophenoxvJpyrjmidine. 

C. In a similar manner, 2-(2-benzYloxy-5-cvanophenoxY)-4-bcnzylamino-5-nitro-6*{3- 
dimethYlaminocarbon Y l)phenox V pvrimidine (1.2 g. 1.95 mmol), a compound of formula (P). was 
reduced to afford 1.30 g of 2-(2-benzyloxv 5-cyanophenoxy)-4-benzylamino-5-amino-6-l3 
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d.methylam.nocarbonyllphenoxypyrim.dine. a compound of formula (Q>. 

D. In a similar manner, the following compounds of formula (Q) are made: 

2-(2-ben2vloxy-5. C vanophenoxv)-4-«ben 2 v.)am,no-5- a mino-6.(3-dimeth v l ami nocarbonvl. 

phenoxy)pyrimidine; 

2.(2.methoxy-5.cvanoph e no X yl-4-(ben 2 yl) a m,no-5- 8 mmo.6-(3-d,methy la minocarbony.- 

phenoxy)pynmidine; 

2-(2-etnoxy.5-c V anophenoxy)-4- ( ben 2 y.» a mino-5. a m,no-6-(3-dimethy lam inocarbonyl- 

phenoxy)pyrimidme; 

2-(2-phenox V -5-cyanophenox y ».4-,benzyl) a mino-5-am 1 no.6.(3-dime,hy.am,nocarbony.. 

phenoxy)pynmidine: 

2-(2. C nioro-5-cyanophenoxy»-4-(b e nz y l)amino-5-am.no-6-(3-d 1 meth vl am.nocarbonyl- 

phenoxy)pyrimidme; 

2.(2.me.hy|.5.cyanopnenoxy ( -4-(b e n 2y ..amino.5. a m l no-6-(3-d,metr,ylam l nocarbon V .. 
Dhenoxy)pyrimtdine; 

2[2.r-buty..5-cyano D henoxy ) -4-,ben 2 yl.am.no-5am,no.6-(3.dimethylam,nocarbony l - 
phenoxy)pynmraine; 

2 -' 2 -" m 'no-5-cvanophanoKvl-4.(benzvl) a mino.5-amino.6-(3.Bimeihvlam,nocBrbonvl. 

ahenoxylpynmidine; 

2 (2-carboxy.5-cy a noph e noxv 1 .4-(benzy l ) a m,no-5. a m,no-6- ( 3-d.methylaminocarbony|. 
phenoxyjpyrirrndine; 

2(2-ben Z y l oxycarbony,-5.cyanopnenoxy l -4- ( ben 2 y.,am i no.5.am,no-6-(3-dime,hy,am,nocarbony l . 
phenoxy)pynmidine. 

2. ( 2.d,eThy,aminocarbony.-5-cy a nophenoxy,.4-,ben 2 yl ) am,no-5.amino-6.(3.d,me,hy.am 1 nocarbony,- 
phenoxy)pynmidine; 

2-r2- a m,no.5-cyanophenoxy)-4-|ben 2 yl.am,no-5.amino.6-(3-d.methylam.nocarbony|. 
phenoxy)pyrimidine; 

2-(2-ben 2 y.oxy.5-cyanophenoxy>-4-(ben 2V ,)amino-5- a mino.6-(3.(1-methylimid a2 olin-2-y.)- 

phenoxytpyrirrtidine; 

2(2-methoxy.5-cyanophen 0 xy,-4-,ben 2 yl)am l no-5-am,no-6.(3-(2-(f-bu,oxycarbonyl)eThy l ). 
pnenoxyjpynmidine: 

2-(2.ethoxy-5.cvanophenoxy ) -4-(ban 2 yl.am 1 no-5-amino-6-(3-r-butoxycarbon V |. 
phenoxy)pyrimidine; 

2-(2-pr,enoxy.5-cyanoohenoxy)-4-(ben 2 yllam.no-5-amino-6.(3-c a rboxy- 
Dhenoxy)pyrimidine; 

2-(2-chloro-5cyanophanoxy)-4.(ben 2 yl)amino-5-am 1 no-6-(3-(2-aminoetr,yl)- 
pnenoxylpyrimidine: 

2-(2-meihyl-5-cyanophenoxy)-4-(ben 2 yl)amino-5-am 1 no-6-(3-(ben 2 yloxy). 
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phenoxy)c>yrimidrne; 
2-(2-rbutyl-5-cyanophenoxy)-4H^ 

2-{2-amino-5-cyanophenoxy)-4-(ben2 V l»amino-5-amino-6-{3-guanidinoph 

2 (2 carboxy-5-cyanophenoxy)-4.(ben2yl)amino-5-am,no-6-l3-ure*dophenoxy)pyrim^ 

2 (2 Denzyloxycarbonyl-5-cyanophenoxy)-4Mbenzy0arn l no-5-am.no-6-(3-amino- 
phenoxy)pyrimidine; 

2-l2-d.ethylaminocarbonvl-5-cyanophenoxy^4-iben2y0amino-5-amino-6-(3-amino- 
phenoxy)pyrimidine; and 

2-(2-amino-5-cyanophenoxy)-4-|ben2yl)amino-5-amino-6-(3-tnfluoromethoxy- 
phcnoxy)pyrimidine. 

PREPARATION 6 

Compounds of formula (U and (Rl 

A. 2 * (3 - Dim ethyiaminocarbonylphenoxy».4-fben 2 yt)amino-5-amino-6.(2-benzyloxv*5 
cyanopnenoxyjpyrimid.ne. a compound of formula (J). (0.26 g. 0.44 mmol). was treated with 
ethyl .m.date hydrochlor.de 10.17 g. 1.3 mmol) in THF/ethanol at 80°C for 6 hours and then 
concentrated to an oil. The residue was heated in a sand bath under vacuum at 170°C lor 2.0 
nours. cooled and filtered through a pad of silica, elut.ng with 5% methanol in methylene chlor.de. 
Evaporation of the volatiles afforded 0.20 g of 2-f3-dimethylaminocarbonylphenoxy>.6-(2- 
benzyloxy-5-cyanophenoxy)-8-methyl-9-benzylpunne. a compound of formula (U. 

B. In a similar manner, the following compounds of formula (L) are made: 
2-(3-methylphenoxy)-6-(2-methoxy.5-cyanophenoxy)-8-meThvl-9.oenzylpurine; 
2-(3-chloro-5-methoxyphenoxy)-6-(2-ethoxy-5-cyanophenoxy)8-meThyl.9-benzylpur.ne; 
2-(4thfluoromethylphenoxy)-6-(3-methoxy-5-cyBnophenoxy)-8-methyl-9-benzy»punne: 
2-(3.5*diaminophenoxy)-6-(3-ethoxy-5-cyanophenoxy)-B-methyl-9-Denzylpurine; 
2-(3.guanid.no-5-methylphenoxy)-6-(2-phenoxy.5-cyanophenoxy)-8-methyi.9.benzylpurine; 
2-(3-ure»dophenoxyl-6-(3-phenoxy-5-cyanophenoxy)-8-methy|.9-benzylpunne; 
2-(3-(2.chloroethyl>-5-methylphenoxY^6.(2-chloro-5-cyanophenoxy).8-methyl-9.benzylpur.ne: 
2-(3-dimethylam.nocarbonylphenoxy)-6-(3-bromo-5-cyanophenoxyl-8-methyl-9-benzylourine: 
2-(4-ethoxycarbonylphenoxY)-6-(2-methyl-5-cyanophenoxy)-8-methyl-9-benzylpurine; 
2-(3-(1-methylimidazol-2-yl)phenoxy)-6-(2-methyl-5-cyanophenoxv}-8.meihyl-9-benzylpurine: 
2-(3-dimethylaminophenoxy)-6-(3-methyl-4-cyanophenoxy).8-methyi-9-benzYlpurine: 
2-(3-(1-methylimidazolin.2-yl)phenoxy-6-(2-amino-5-cyanophenoxy)-8-methyl-9-benzylpurine; 
2-t3-f-butoxYcarbonylphenoxy).6-(3-amino-4-cyanophenoxy|.8-methyi-9-oenzylpunne; 
2-(3-(1-methvlimidazolin.2'yl>phenoxy)-6-(2-carboxy-5-cyanophenoxv)-8-methyl-9-benzylpurine; 

2-(3-(l-methylimtdazolin-2-yl)ohenoxy)-6-(3-carboxv-4-cyanophenoxy»-8-methyl-9-benzvlounne: 
2-(3-( 1 -methylimidazolin-2-Yl)phenoxyr-6-{2-r-butoxycarbonyl- 
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5-cvanophenoxy)-8-methyl-9-benzylpurine; 

2-(3-(1.methylimidazoltn-2-y|}phenoxy).6.(3-r-butoxycarbonyl-4-cyanophenoxvJ- 

8- methyl-9-benzylpurine; 

2H3.(l-methyhm.da 2 olin-2-y0phenoxy).6.(2-aminocarbonyU5-cva^ 

9- benzytpurme; 

2-<3-l1methvl,m.da20lin-2-vl)pf,enoxv)-6-(3-aminocarbonvl-4-cvanophenoxv)-8.methvl. 
9-benzylDurme; 

2-(3-(1-methvhm.dajolin-2.yl)phenoxv>.6.(2-dimethvl a m.no-5-cvanophenoxv)-8-methvl. 
9-benzvlpurine; 

243-(1.methvlim.da2olin-2-yl)phenoxy)-6-(3.dimethvlamino-4-cvanophenoxv)-8-methvl. 
9-benzylpurine; 

2.(3W1-methy»im,dazolin^^ 

9-benzylpurine; 
2'3-(1 methyl.midazolin-2-yl)phenox 

9-benzylpurine; 

2-(3-(l-mein v l.m.da2olm-2-yl)phenoxy).6-{2-methoxv-5-cyanophenoxv)-8-meThyl^ 

2 ■--et" V iim^ 

2-(3-n-methyi.m,dazoltn-2-y0pr^noxy)-6-(3-methoxy-5-cvanophenoxy)-8-m 
2-(3.{1-meth v lim,dazolin.2.yl)phenoxy)-6-(3-ethoxy-5-cyanophenoxyN8-meth 
2 (3 {1.methylim.dazol.n-2.yl)phenoxy)-6-(2-phenoxy.5-cyanophenoxyj.8-meTh 
2 ^ ^ethylam.nocarbonylphenoxy)^ 

2 (3-d t methylaminocarbonylphenoxv)-6-(2-chloro-5-cvanophenoxy»-8-meThylpunne; 
2-(3-dimethylam.nocarbonylphenoxy).6.{3-brorno-5-cyanophenoxy)-8-methylpurrne; 
2-{3.d.methyiam.nocarbonyl P henoxy).6-(2.methy|-5-cyanophenoxy|-8-methylpur 

2-(3-dimethyiammocarbonylphenoxy^6-f2-methy|.5-cvanophenoxy)-8-methylpunn 
2-<3-dimethylam.nocarbonylphenoxy 

2-{3-dimethylam.nocarbonylphenoxy).6-(2.amino-5-cyanophenoxyJ.8-methylpuhne 

2-(3-d.methylaminocarbonylph e npxy)-6-(3-amino-4.cyanophenoxy).8.meth v lpurine 

2-(3-guanid.nophenoxy)-6-(2-carboxy-5-cyanophenoxy)-8-meTh V lpuhne; 

2.(3-guan.dinophenoxy)-6-(3-carboxy-4.cyanophenoxy)-8-methylpunne; 

2-(3.guanid.no P henox V ).6.(2-f-butoxycarbonyl-5.cvanophenoxy).8-methylpurine; 

2.(3-guan t dinophenoxy)-6.(3-r.butoxycarbonyl-4.cyanophenoxy).B-methylpuhne; 

2-(3-guanidinophenoxy).6M2-aminocarbony|.5-cyanophenoxy)-8-methylpurine; 

2-(3-guanidinophenoxy)-6.{3-aminocarbonyl-4-cyanophenoxy)-8-rnerhylpurine; 

2-(3-guanid.nopnenoxy).6-(2.dimethylam,no-5-cyanophenoxy)-8-methylpurine; 

2-P-guanfdinophenoxy)-6-(3-dimethylamino-4-cyanophenoxy)-8.methylpurm 

2-t3-guan.d.nophenoxy}-6-(2-dimethylamino.5.cyanophenoxy).8-meThylpurine; 
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2-t3-guanidinoDhenoxv)-6-(3-dimethylamino-4-cvanophenoxy)-8-mcTh V ipunne; 
2-(3-(1-methyl.mida2ol.n-2.ylJphenoxv).6^2-methoxv-5-cvanopnen 

2-(3-(1-meThylim,da2olin-2-yl)phenoxy)-6-(2-ethoxy-5-cyanophenoxy)-8-€ihW 
2-l3-(1-rriethvlim I da20lin-2-yl»phenoxy|.6-{3-methoxy-5-cyanophenoxy|-8-e 
2-(3-|1.methylim.da20lin.2-yl)phenoxy)-6-{3-ethoxy-5.cyanoohenoxyl-8^ 
2-(3-(1-methvlimiaa2ohn.2-yl|pnenoxy).6-(2-phenoxy-5-cyanophen 

2-(3-dim e thylaminocarbonylphenoxy)-6-(3-phenoxy-5-cyanophonoxy)-8-etnylpur I ne; 

2-(3-d.methylaminocarbonylphenoxy)-6M2-chloro-5-cyanophenoxy)-8-benzylpunnc; 

2-(3-dimethylaminocarbonylphenoxy)-6-(3-bromo-5-cyanophenoxy)-8-benzvlpurine; 

2-f3-dimethylam I nocarbonylphenoxy)-6-t2-methy|.5-cyanophenoxy).8-benzylp 

2-(3.d.meth V lamtnocarbonvlphenoxy)-6-{2-methyl-5-cyanophenoxy)-8-ph 

2W3-dimethylam.nocarbonylphenoxy^6^ 

2-(3-d.methylaminocarbonylpnenoxy)-6-(2-ammo-5-cyanophenoxy)-8-phenylpurine; 
2-(3-dimetnylam.nocarbony|phenoxy)-6-(3-amino-4. C yanophenoxy)-8-phenylpurine; 
2-(3-guanidinophenoxy»-6-{2-carboxy.5-cyanophenoxy)-8-f-butylpurine: 
2-(3-guan.dinophenoxy)-6-(3-carboxy-4-cyanophenoxyJ 8-f-buTylpurtne: 
2-(3-guan.dmophenox V )-6-(2^butoxycarbonyl-5-cyanoph^ 

2.(3-guan,d.nophenoxy)-6-(3-rbutoxycarbonyl-4-cyaaophenoxy).8-tnfluoromethylpur.n 
2-(3-guamd.noDhenoxy)-6-(2-aminocarbonyl-5-cyanophenoxy)-8-irifluorome^ 
2-{3-guanidtnoDnenoxy»-6-(3-aminocarbonyl-4-cyanophenoxy)-8-ethylpiirine: 
2-(3-guanidinophenoxy)-6-(2-dimethylamino-5-cyanophenoxy)-8-ethylpurine. 

C. In a similar manner, treatment of 2-{2-benzyloxy-5-cyanophenoxy)-4- 
{benzyliamino-5-amino-6-i3-dimethylarninocarbonyl)phenoxypynmidine (1.14 g, 1.94 mmol) with 
ethyl .m.date hydrochloride (0.31 g, 2.53 mmol) yielded 0.65 g of 2.(2-benzyioxy-5- 

CYanophenoxy)-6-(3-dimethylam.nocarbonyl)phenoxy-8-methyl-9-benzylpurtne. a compound of 
formula (R). 

D. In a similar manner, the following compounds of formula (R) are made: 
2-{2-benzyloxy-5.cyanophenoxy)-6-(3-dimethylaminocarbonylphenoxY-8-methyl-9-benzylpurine: 
2-(2-methoxY-5.cyanoDhenoxy)-6-(3-dimethylaminocarbonylphenoxy-8-methyl 9-benzylpunne: 
2-(2-ethoxy-5-cvanophenoxy)-6-(3-dimethylaminocarbonylphenoxy-8-methy|.9-benzvlpurine: 
2-(2-phenoxy-5-cyanophenoxy)-6-(3.dimethylammocarbonylphenoxy.8-methyi-9-benzylpurine: 
2-<2-chloro-5-cyanophenoxy)-6-(3-dimethylaminocarbonylohenoxv-8-methyl-9-benzylpurine; 
2*(2-methy|.5-cyanophenoxy)-6-(3-dimethylaminocarbonylphenoxy-8-meihvl-9-benzylpurine; 
2*(2-f-butyl-5-cyanophenoxy)-6-(3-dimethylaminocarbonylphenoxy-8-methyl-9-benzylpunne; 
2-(2-am.no-5-cyanophenoxy>-6-(3-dimethylaminocarbonylphenoxY-8-methyl-9benzylpurine; 
2-(2-carboxy-5-cvanoDhenoxy)-6-(3-dtmethylaminocarbonyiohenoxy-8-methy|.9-benzylpur.ne: 
2(2-ben2yloxycarbonyl-5-cyanophanoxy)-6-(3-dimethylaminocarbonyl- 
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phenoxy-8-methyN9-benzylpurine; 

2.(2-diethyiaminocarbonyl-5.cyanophenoxy)-6-{3-dimethWaminocarbonyl- 

phenoxy-8-methy|-9-benzylpurtne; 
2-<2-amino.5-cyanophenoxy>-6-(3.dim«^^^ 
2-<2-benzYlox y .5-cyanoDhe^^ 

2-(2.methox V .5.cyanophenoxy).6.^3M2.t^butoxyca^bonyl)eth v l) P henoxy.8.me^hyl-9.be^zylpur,ne: 

2-<2-ethoxy 5-cyanophenoxy).6-(3-f-butoxycarbonylphenoxy.8-methy|.9-benzylpurine: 

2-(2-phenoxv.5-cyanophenoxy)-6-(3-carboxyphenoxy-8-methyl-9-benzylpunne; 

2-(2-chloro.5.cyanophenoxy)-6-l3-{2-aminoethyl)ph B noxy-8-methy|.9-benzylpurine; 

2-t2-m e thvl.5-cyanophenoxy).6.(3.(benzytoxy)phenoxy-8-methy|.9-benzylpurine; 

2-f2-f-butvl.5-cyanophenoxy)-6-{3-ethoxyphenoxv.8-methyi.9.benzylpurine; 

2 (2-amino-5.cyanophenoxy).6-{3-guanjdinophenoxy-8-methy|.9-benzylpunne; 

2 (2 carboxy-5-cyanophenoxy)-6-(3-ureidophenoxy.8-methyl-9-benzylpunne; 
2-(2-benzvloxvcarbonyl-5-cyanophenoxy^ 

2-(2-d.ernv(ammocarbonvl-5.cyanoDhenoxy).6-(3-am.nophenoxy-8-methy|.9.benzylpur,ne 

2-(2-am,no-5-cvanoDh e noxvj.6-(3.tf.fiuoromethoxyphenoxy-8-methy(.9-benzylpurine; 

2 -' 2 ber zv ! o*V'-5 cyanopheno^ 

2-(2-memoxy 5-cyanoDhenoxy)-6-(3-dimethylam»nocafbonytphenoxv-8-methylDunne; 
2^2-ethoxy.5-cyanophenoxy^6.{3-dimeThylaminocarbony»phenoxy-8-methylpunne: 
2 (2-Dhenoxv.5-cyanophenoxy).6-(3-d.methylaminocarbonylphenox V -8-methylpurine; 
2-12 chl 0 ro-5.cyanophenoxy)-6-(3.dimethylaminocarbonylphenoxv-8-methylpurine; 
2-(2-methyl-5.CYanophenoxy).6-(3-d.methylaminocarbonytphenoxv-8.methylpurtne; 
2-I2-rbu!vI-5.cyanophenoxyJ-6-(3-dimethylaminocarbonylphenoxy-8-methylpunne; 
2-f2-am.no 5-cyanophenoxy>-6.{3-dimerhyiam,nocarbonylphenoxy-B methylpurine; 
2-[2-carboxy.5-cyanophenoxy)-6-(3-dimethylaminocarbonylphenoxy-8*methylpur t ne; 
2-(2-bcnzyloxycarbonyl-5-cyanophenoxy»-6-(3-dimethylaminocarbonyl- 
phenoxy-8-methytpurine; 

2.(2-dieihvlam.nocarDonyl-5-cvanophenoxy)-6.(3-dimethylam.nocarbonyl- 
phenoxy-8-methylpurine; 

2-(2.am,no-5-cyanophenoxy»-6-{3-dimeThylaminocarbonylphanoxy-8.methylpurine; 

2-(2-benzyloxy.5-cvanophenoxy)-6-(3-(1.mathylim,dazohn-2-y0phenoxy-8-mem^^ 

2-(2-methoxy-5.cyanophenoxyJ-6-(3-(2-U-buioxycarbony0ethyl)phenoxy-8-methylpu^ 

2-(2-ethoxy.5-cyanophenoxv).6-(3-r-butoxycarbonyIphenoxy-8-methylpunne; 

2-(2-phenoxyo.cyanophenoxy).6-[3-carboxyphenoxy.8-methylpunne; 

2.(2-chloro.5.cyanophenoxv).6-{3-(2-am.noethyl)phenoxy-8-methylpurine; 

2-(2-mem v l-5.cyanophenoxy)-6-(3-(benzyloxyiphenoxy-8-fnethyl P urine; 

2-f2-r-butyl-5-cyanophenoxy)-6-t3-ethoxyphenoxy-8-methylpunne; 



20 2 

2-12 -chloro 



2-f2-ammo 
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2 (2-amino-5-cvanophenoxv»-6-(3-guanidinophenoxy-a-methvJpunne; 
2-(2-carboxy-5cvanoDhenoxv)-6-(3-ureidophenoxv-8-methvlDurine; 
2-t2-benzvloxvcarbonvl-5-cvanophenoxy)-6-(3-aminophenoxy.8-methvlpunne: 
2-{2-diethYiaminocarbony|.5-cvanophenoxy)-6-(3-aminophenoxy-8-methylpurine: 
2-(2-amino-5-cyanophenoxy)-6-(3-tnfluoromethoxyphenoxy-8-elhylpurine; 
2-(2-methyl-5-cyanoDhenoxy).6-(3-d(methylaminocarbonylphenoxv-8-ethylDurine; 
2-(2-r-butyl-5-cvanophenoxy)-6W3-dimethylaminocarbonylphenoxv-8-ethylpurine; 
2-i2-amino-5-cyanophenoxy)-6-(3-dimethylarninocarbonylphenoxy-8-ethylpurine; 
2-{2-carboxy-5-cyanophenoxy)-6-<3-dimeThylaminocarbonylphenoxy-8-ethylpufine; 
2 (2 ben2yloxycarbonyl-5-cyanophenoxy)-6-(3-dimethylammocarbonyl- 
phenoxy-8-ethylpurtne; 



2*(2-diethylaminocarbonyt-5-cyanophenoxy).6-(3-dimethvlam[nocarbonyl 

phenoxy-8-ethylpunne 
2-(2-amino 
15 2-(2-benzyloxy 5-cyano 
2-(2-me 
2 



-5-cvanophenoxy}-6-(3-dimethylaminocarbonylphenoxy-8-ethvl-9-ethytpur.ne: 

_ ^ T loxy 5*cvanophenoxy)-6-{3-n-meihylimiaarolin-2-yl)phenoxy -8-ethyl-9-ethylpunne; 

-t2-methoxy-5-cyanophenoxy).6-(3-(2(r-butox V carDonyl)ethynphcnoxy-8-ethvl-9-eth 
(2-ethoxy-5-cyanoohenoxv)-6-(3-r-butoxycarbonylphenoxy-8-ethy|.9-ethv'purine; 
2 (2 phenoxy-5-cyanophenoxyi-6-(3-carboxyphenoxy-8-ethyl-9-ethylpurrne; 
2 (2 cnioro*5-cyanophenoxy)-6-(3-{2-aminoeThyl)phenoxy-8-ethy|.9-ethylpunne: 
20 2 t2-methyi-5-cyanophenoxv)-6-(3-(benzyloxy)phenoxy-8-ethyl*9-ethvlpunne; 
2-(2'r-buiyl-5-cyanoDhenoxy)-6-(3-etnoxyphenoxy-8-cthyl-9-ethylponne; 
2-t2-amino-5-cyanophenoxy)-6-(3-guanidinophenoxy-8ethyl-9-ethytpurine: 
2-(2-carboxy-5-cyanophenoxy>-6-(3-ureidophenoxy-8-ethyl-9-ethylpurine; 
2-t2-ben2 V loxycafbonyl-5-cyanophenoxyi-6-l3-aminophenoxv-8-eThyl-9-ethylpurine; 
25 2-(2-diethylaminocarbonyl-5-cyanophenoxy)-6-{3-aminophcnoxy-8-ethyU9-ethy|purine; and 
2-{2-amino-5-cyanophenoxy>-6-(3-irifluoromethoxyphenoxy.8-ethyl-9-ethylpurine. 

EXAMPLE 1 

Compounds of formula (I) and (11} 
A. 6-(2-Ben2yloxy-5-cyanophenoxy)-2-{3-dimethytaminocarbonyl)phenoxy-8-rriethyl-9. 
30 benzylpunne (0.2 g. 0.33 mmolj was dissolved in 5.0 mL ethanol in a pressure vessel at 0°C and 
saturated with HCI gas. The reaction was sealed and allowed to warm to ambient temperature 
over 16 nours. The reaction mixture was then concentrated to 20 mL and ether was added. The 
resulting precipitate was dissolved in 30 mL ethanol. cooled to 0°C and ammonia gas bubbled 
through the solution for 10 minutes. The reaction was sealed and heated at 60°C for 2 hours. 
35 The reaction mixture was allowed to cool, the tube opened with caution and the volatiles 

evaporated to afford 0.152 g of the crude product. Purification by preparative HPLC afforded 
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0.015 g Of 6 -< 2 ^Vdroxv.5- am id l nophenoxv,.2-(3-d 1 methy. a m 1 noc a r b onvl)phenoxv-8-methvl-9. 
benzy.pur.ne. a compound of formal. (II) NMR (DMSO-d 6 ) 9.10 (brs. 2). 8.80 Ibrs. 2). 7.80 (d 1) 
7.70 td. 1). 7.10-7.50 (m. 10). 5.40 Is, 2). 3.00 (brs. 6). 2.70 Is. 31. 

B. in a sim,lar manner, the following compounds of formula (II) are made: 

2-(3-me t hylphenoxv)-6-(2-methoxv-5- a midinophenoxy)-8.methyl-9-ben 2 yl P ur.ne; 

2-(3-chloro-5-methox V pr,enoxy)-6.(2-e,hoxv. 5 -amidinophenoxy.-8-me,hy.-9.benzyip U rine- 

2. ( 4.tr l f. U oromethy.chenoxy)-6- f 3-methoxy. 5 .amidinophenoxy».B-methyl-9- b en 2 y.p U nne: 

2.(3.5.d I am,no D nenoxy)-6-(3-ethoxy-5- a mid,no P henox V ,-8-meth V l-9-Penzylp lJ rine 

2.(3.gu a n 1 d,no-5-methy.phenoxy).6.(2-phenoxy-5-am l d i nophenoxy,-8-methy l -9.ben Z y,puhne- 
2.(3.ure,do P henoxy>-6.(3-phenoxy-5-amid,no P h^ 

2- t 3-(2. C h.or 0 eth V ,,- 5 - rnethvlphenoxy) . 6 . (2 . chloro . 5 . amjdinophenoxv)8m ^ 

2.,3.d,methy.am 1 nocarbony,phenoxy,-6.(3-bromo.5.am 1 dinophenoxy.-8-meth y ..9-ben 2v ,p U „ne- 
2- < 4-ethoxy Ca rbonylohenox Y ).6-(2-me,hy..5-amid j nophenoxy)-8-methy.-9-benz V lour,ne 
2-<3.1.me:hy, im ,dazo..2-y.)pbenox V ,-6-(2-methy..5. a m I a,nophenoxy..8-methy..9.benz V .pur 1 ne 
2-(3d,meth y . a m i nophenoxv)-6-(3-methy t -4- a midino P henoxy)-8-metn v l-9-benz V lpur,ne- 
2-(3.(1.me«hy„m,d a zol,n-2-y.)pn B noxy-6-(2- a mino.5-am 1 d i nophenoxy,.8-metny.-9-benzyl P unne- 
2-r3.N bu ,oxvcarbon vl ohenox y ,.6- ! 3-ami.no-4- 3 m i d,-.op h er,ox V i.8-m 8t hy.-9-benzy. P ur.ne- 
2.(3. ( 1.methy. l m,d a zo.,n.2-y„ P henoxy,-6-,2-carboxy-5-amid 1 no P r,enox v) .8-methy.-9-benzy.pur,ne- 
2<3..1.methy 1 , m , aa zo.in.2.y..phenoxy»-6-(3.carbox V -4- a m,d,nophenoxy 1 -8-m e ,hy..9. D enzy,pur 1 ne- 

2-(3- ( 1-metny l ,m,d a zolin.2-y. ) ph e noxy)-6-(2-r-butoxyc a rbonyl-5- a m 1 dmo P henoxy,.8-meTh v .. 

9-ben2yip u rine; 

2-{3-M *nnethvlim.da2olin.2.yl)phenoxv)-6.(3-r-butoxvcafbony|- 

4-amidinophenoxy).B-meThyl-9-ben2y|punne; 
2-<3.n.meth v l,m,a aZ ol,n-2-yl^ 
25 9-benzvlDunne; 

2-(3.(1.methy| I m,d a zolin-2- V .) P henoxy).6-(3-am l noc a rbony ( -4-amid l nopnenoxy)-8-methy|. 
9-benzyiounne; 

2-(3-(1-methy.im,dazo.in.2-yl) P henoxy»-6-(2-dimeth v l a m l no.5-am,dinophenoxy)-8.methy,. 
9-benzylpunne; 

30 2'3-n-methy. l m,dazo.in-2-yl)phen 0 xv ) .6-(3-dimethy.amino-4-amidinophenoxy)-8.meThy.. 

9-benzylpunne; 

2-(3-,l-methy. 1 m, 0a zo.,n.2-y.) D hen 0 x V ».6-(2.d t m e thylamino.5-amid,no P benoxy)-8-me«h v .. 

9-benzylDunne; 

2-(3-(1-methy. 1 mid a zo«,n.2-yl >P henoxy)-6.(3.d ( methylam l no.4- a m,dinophenoxy,.8.meth Yl - 
35 9-benzylpunne; 

2-<3-(1-m e thyl,m,da^^ 

2-i3Hl.methyl,m t da 2 olm-2.yl) P henoxy).6-(2.ethoxy-5-am,dmophenox V ,.8^^^ 
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2 <3-(1-methylimidazolin-2-yhphenoxy^ 
2-<3-l 1 -methylimida2olin-2-^ 

2-(3-n-methylimidazolin-2-vl»phenoxy)-6-{2-phenoxy-5.amidinophenoxy^8-m^^ 

2-(3-dimethylaminocarbonylphenoxy)-6-(3-phenoxy-5-am.dmophenoxy)-8-methylpurine; 

2 (3-dimethylaminocarbonylphenoxy)-6.(2-chioro-5-amid«nophenoxy)-8-methvlpunne; 

2-l3-aimethylaminocarbonylphenoxy)-6W3-bfomo-5.amidinophenoxy)-8-meThytpunne; 

2-{3-dimethylaminocarbonylphenoxy^6-t2-methyl-5-amidtnoDhenoxy^8-methy^ 

2-(3-aimethylaminocarbonylphenoxy)-6^^ 

2-(3dimethylaminocarbonylphenoxy).6.n-rnethyl-4-amidinophenoxy)-8-methylpurme; 

2-(3-dimethylaminocarbonylphenoxy)-6-(2-amino-5-amidinophenoxy)-8-methylpunne: 

2-l3-dimethYlaminocarbonylphenoxy).6-(3-amino-4-amidinophenoxy)-8-rnethylpurine: 

2-(3-guanidinoDhenoxy)-6-(2carboxy-5-amidinophenoxy)-8-methylpurine; 

2-{3-guanidtnoDhenoxy)-6-I3-carboxy-4-amidinophenoxy)-8-methy»punne; 

2-(3-guanidinoDhenoxy)-6-(2-r-buioxycarbonyi-5-amidinopheno)(y)-8-methy!pufine. 

2 (3-guanidinoDhenoxy)-6-(3-r-butoxycarbonyl-4.amidinophenoxy»-B-methylpunne; 

2*(3-guanidinoDhenoxy).6-(2-aminocarbonyl-5-amidinophenoxy>-8-methylpurine: 

2 (3-guanidtnopnenoxy)-6-(3-aminocarbonyl-4-amidinophenoxyl-8-metbylpurine: 

2-f3-guanidinophenoxy>-6-(2-dimethylarnino-5-arnidinophenoxy)-8-meThylpunne; 

2-t3-guanidmophenoxy>-6-(3-dimeThylamino-4.arnidinopbenoxyi-8-rnethyipurine; 

2-(3-guan.dinophenoxy)-6-(2-dimethylamino-5-arnidinophenoxyi-8-methylpurine; 

2-(3-guanidinophenoxy)-6-f3-dimethylamino-4-amidinophenoxy)-8-methylpurine; 

2-(3-(1.methylimidazolin-2-yl)phenoxy»-6-(2-methoxy-5-amidinophenoxy)-8-ethylpurine: 

2-(3-(1.methylimida2olin-2-yl)phenoxy).6-{2-eThoxy-5-annidinophenoxy)-B-ethylpurine; 

2-13(1 -meThytimida2olin-2-yl)phenoxy»-6W3-methoxy-5-amidinoDhenoxy)-B-athy|purine; 

2-{3 ( 1 -methyltmida2olin-2-yl)phenoxy)-6-(3-ethoxy-5-amidinophenoxy)-8-eihylpurine; 

2(3(1 -methylimidazolin-2-yl)phenoxy)-6-(2-phenoxy-5-amidtnophenoxy)-8-ethylpurine; 

2-t3-dimethylaminocarbonylphenoxy)-6-(3-phenoxy-5-amidinophenoxyJ-8-ethylpurine; 

2 (3-dimethylaminocarbonylphenoxy)-6-(2-chloro-5-amidinophenoxy|.8-benzylpurjne; 

2-(3-dimethylaminocarbonylphenoxy)-6-(3-bromo-5-amidinophenoxy»-8.benzylpunne; 

2-(3-dimethylarntnocarbonylphenoxy)-6-(2-methyl-5-amidinophenoxy)-8-benzylpurine; 

2-(3-dimethylaminocarbonylphenoxy)-6-(2-methyl-5-arnidinophenoxy)-8-phenylDurine: 

2'(3-dimeThylaminocarbonylphenoxy)-6-{3-methyl-4-amidinophenoxy)-8-phenylpunne: 

2-(3-dimcthylaminocarbonylphenoxy)-6-(2-amino-5-amidinophenoxy)-B-phenylpurine; 

2-(3-dtmeThylarninocarbonylphenoxy)-6-(3-amino-4-amidinophenoxy).8phenylpurine; 

2-(3-guanidinophenoxy)-6-(2-carboxy-5-amidinophenoxy»-8-f-butylpunne; 

2(3-guanidinophenoxy)-6-(3-carboxy-4-amidinophenoxy>-8-f-butylpur(ne; 

2(3-guanidinophenoxy)-6*{2-r-butoxycarbonyI-5-amidinoDhenoxy)-rbutytpunne: 
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2-(3-guanidinophenoxv)-6-(3-rbutoxvcarbonvl-4.amid.nophenoxv)-8.trifluorometh 
2-(3-guanidinophenoxy)-6W2-amm^^ 

2-{3-guanidinophenoxy)-6-(3-aminocarbonyl-4-amidinophenoxyJ-8-ethylpurin^ 
2-(3-guanidinoDhenoxy)-6-(2-dimethylamino-5-amtdinoDhenoxy)-8-ethylpufine. 

C. In a s»mifar manner, 2-(2-benzyloxy-5-cyanophenoxy|-6-(3- 
dimeth V lam.nocarbon v n P henoxy-8.methvJ.9.ben 2 ylpurrne (0.65 g) was converted to 2-(2-h v droxy- 
5-am,dinophenoxy}-6-[3-d.melhylamino (0 39 g) g 
compound of formula <l> NMR (DMS0-d 6 ) 9.10 (br 5( 2]. 8.80 Ibrs. 2J. 7.70 Id, 1). 7.65 id. 1). 
7.50 (dd. 1). 7.25-7.40 (m. 8). 7.10 Id. 1). 5.40 Is. 2), 3.00 Is, 3], 2.90 is. 3). 2.70 Is. 31. 

D. In a similar manner, the following compounds of formula (I) are made: 
2-(2-hydroxy.5-am.dinophenoxy).6^^ 
2-<2-methoxy-5-am l dmophenoxv)-6-(3-d.me^ 
2-(2-ethoxy-5-am.d.nophenoxy)-6-{3-d^ 

2-(2 P h enoxy-5-am.d.nophenoxy^6.(3-d.methylam t nocarbonylphenoxy).8-meThyl-9-ben 2 yiounne: 
2-(2-chloro-5-am.d.nophenoxy)-6-^ 

2-f2-methyl-5-am,d.noDhenoxy>-6-(3^^ 

2-«2-rbuiyl-5-amidir.oDhenox V )-6-<3-dim«^ 

2-(2-am.no-5-amid.nopnenoxy).6-i3-d.methylaminocarbonylphenoxy».8-methyl-9-benz V lDurine; 
2-(2-carbox V -5 am,d.nophenoxy)-6-(3.d.methylam.nocarbonylphenoxy)-8-meihyi-9-benz V lour.ne; 
2-l2.benzyloxvcarbonyi-5-amidinophenoxy)-6-{3-dimethylaminocaroonyl- 
pnenoxy)-8-methyl.9-benzylpunne: 

2-l2-dieThylam.nocarbony|-5-amidinophenoxy)-6-(3-dimethylaminocarbonyU 

Dhenoxv)-8-methyl-9-benzylpurine; 
2-<2-amino-5-am.d.noph e noxv)-6-f3-d^^ 

2-(2.hydroxv-5.amidinophenoxy».6-(3-n-methylimidazolin-2-vl)phenoxy)-8-meth^ 

2.{2.methoxy-5-amidinophonoxv>-6-(3-(2-(f.butoxycarbony0ethyl)phenoxy).8-meth V l- 
9-benzylpunne: 

2.(2.eThox y .5-am.dinophenoxy)-6^3-rbutoxycarbonylphenoxy)-8-methy|.9.benzylourine; 

2-(2-phenoxy-5-amid.nophenoxy)-6-(3-carboxyphenoxy^8-methyl-9-benzylpunne: 

2.(2-chloro-5-am.dinophenoxy).6-(3-(2-am.noeth V l|phenoxy).8-meThyl-9-ben 2 ylpunne; 

2-l2-methy|.5-amid.nophenoxy)-6-(3-hvdroxyphenoxy).8-methyl-9-benzylpur.ne; 

2-(2 r-butyl 5.amidinophenoxy).6.(3.ethoxyphenoxyJ-8-methyl-9'benzylpunne; 

2-(2.am.no-5-amidinophenoxy}.6-{3-guanidinophenoxy}-8-methy|.9-benzylpunne: 

2.l2-carPoxy.5-amidinophenoxy)-6-t3-ureidophenoxyl-8-methyl-9.benzytpurine; 

2-(2-benzyloxycarbony|.5-amidinophenoxy)-6-(3-aminophenoxy)-8-methyl-9.benzylpurine: 

2.(2-d*etriy/aminocarbonvl-5-amidinophenoxyJ.6-(3-aminophenoxy)-8-meThyN9.benzylpur,ne; 

2^2.am l no.5-amid.nophenoxy).6-(3-trifluoromethoxyphenoxy).8-methyl-9-ben 2 ylpunne; 
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2-<2-hydroxy-5- a midinophenoxy)-6-<3-d^ 

2.(2-methoxv-5-amid»nophenoxv).6-C3-dimethv!aminocafbon V lphen 

2-f2-ethoxy-5-amidinophenoxy^6-(3-*^^ 

2-t2-Phenoxy-5-amidinophenoxy)-6-<3-d^ 

2(2chloro-5-amidinophenoxy>-6-(3-dim^^ 

2f2-methyl-5.am.dinophenoxy)-6-(3-dim^^ 

2-{2-rbutvl-5-am.dinophenoxy)-6.(3-dimethylaminocarbonylphenoxy^8-meih 
2-(2-am!no-5-amidinophenoxy)-6M3-dime^^ 

2-(2-carboxy.5-amidinoDhenoxy)-6M3-d(methylaminocarbonylphenoxy)-8-methylpun 
2-(2-ben2yioxycarbonyl-5-amidinophenoxy)-6-f3-dimethylaminocarbonyl- 
phenoxv)-8-rnethylpunne: 

2-(2-diethylaminocarbonyl-5-amidinophenoxy)-6-(3-dimethylam»nocafbonyl- 
phenoxy)-8-methylpurine; 

2-i2-am.no.5-amidinophenoxy^6.(3-dimethylaminocarbonylphenoxv)-8 
2-{2-hydroxy-5 am.dinophenoxy).6-i3M 1 -methyl.mida2ol.n-2-yl)pheno 
2-(2-me!hoxy-5-am.d.nophenoxy)-6-{3^ 

2(2-ethoxy-5-amidinophenoxyl-6-(3-r-butoxycarbonylphenoxvl-8-methylpurine; 
2 (2-phenoxy-5-amidinophenoxy)-6-(3-carboxyphenoxy)-8-methylpurine: 
2 (2 chloro-5-amidinophenoxy)-6M3-(2-aminoetriyOphenoxyN8-methylpurine; 
2-(2-methyl-5-amidinophenoxy)-6-(3-hydroxyphenoxy).8-methyipurine: 
2(2-f-butyl-5-amidinophenoxy»-6-(3-ethoxyphenoxy)-8-meihylpurine; 
2-(2-amino-5-amidinoDhenoxy)-6-(3-guanidinophenoxy)-8-methylpunne: 
2-(2-carboxy-5-amiainophenoxy)-6.(3-ureidophenoxy}-8-methylpurine; 
2-(2-benzyloxycarbonyl-5-amidinophenoxy)-6-(3-aminophenoxy)-8-methylpurine; 
2-(2-diethytaminocarbonyl-5-amidtnophenoxy^6-{3-aminophenoxy)-8-methylpunne; 
2 (2-amino-5*amidinophenoxy)-6-t3-trilluoromethoxyphenoxy)-8-ethylpurme; 
2 (2 methyl 5-amidinophenoxy)-6-(3-dimethylaminocarbonylphenoxy)-8-ethylpunne; 
2-f2 -^bu^yl-5-amldinophenoxy)-6-i3-dimethylamlnoca^bonylphenoxy)-8-ethylpu^ine; 
2-f2-amtno-5-amidinophenoxy)-6-(3-dimethylaminocarbonylphenoxy)-8-ethylpurine; 
2-*2-carboxy-5-amidinophenoxy)-6-(3-dimethYlaminocarbony|phenoxy)-8.ethylpurin 
2-(2-benzyioxvcarbonyl-5-amidinophenoxy)-6-(3-dimethylaminocarbonyl- 
phenoxy)-8-ethylpurine; 

2-(2-dtcthylarninocarbonyl-5-amidinophenoxy)-6-(3-dimethylaminocarbonyl- 
phenoxy)-8-ethylpurine; 

2M2-amino-5-amidinophenoxy)-6^3-dimethylaminocarbonylphenoxy)-8-ethyl-9^ 

2-(2-hydroxY-5-amidinophenoxy>-6-{3-n-methy^^ 

2-(2-methoxy-5-amidinophenoxy>-6-(3-l^ 
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2-{2-ethoxv-5-amidinophenoxy)-6-(3-r-buToxycarbonvlphenoxy»-8-ethvl-9-ethvlpurine; 

2-(2-phenoxy-5-amidinophenoxv)-6-(3-carboxyphenoxy)-8-ethyl-9-ethylpurine; 

2.{2-chlofo-5-amidinophenoxy)-6-(3-{2-aminoethy|)phenoxy)-8-ethyl-9-ethylpurme; 

2-(2-methyN5-amidinophenoxy)-6-f3-hydroxyphenoxy)-8-eihyl-9-ethy!purme; 

2-(2-r-butyl-5-amidinophenoxy»-6-(3-ethoxyphenoxy)-8-ethyl-9-ethylpunne; 

2-(2-amino-5-amidinophenoxy)-6-(3-guanidinophenoxy)-8-ethyl-9.ethylpurine; 

2-l2-carboxy-5-amioinophenoxy)-6-(3-ureidophenoxy)-8-ethyl-9-ethylpurine; 

2-(2-benryloxycarbony|.5-amidinophenoxy)-6-(3-ammophenoxy)-8-ethyl-9-ethylpurine; 

2W2-d.eth V lam.nocarbonyl-5-amidinophenoxy)-6.(3-aminophenoxy)-8-ethyl-9.eth V lpurfne; and 
2-^2-am»no-5-3m.dlnophenoxy^6-f3-tr■flu^^ 

E. The compounds of formula (I) and formula (II) prepared above where R 5 is 

hydrogen may be further treated in a manner similar to the method descnbed in Dusert. P., 
Eur. J. Med. Chem. (1980), Vol. 3, p. 199, to produce the following compounds: 

2(2-hvdroxy-5-amidinopnenoxy]-6-(3-dfmethylaminocarbonylphenoxy)-8.methyl- 
9-( 1 -carboxyethyDpurine; 

2-(2.hydroxy-5-amidinophenoxy)-6-(3-dimerhylaminocarbonylphenoxy)-8-methy|. 
9-( 1 -eThoxycarbonyifiThylJpurirse; 

2-(2-hvdroxy.5-amidmophenoxv)-6-(3-dime!hylaminocarbonylphenoxy)-8-methy|. 
9*1 1 -aminocarbonylethyDpurine; 

2-12 meThoxv.5-amidinophenoxy)-6-(3-dimeThylaminocarbonylphenoxv)-B-methvl- 
9-( 1 *carboxy-2-methylpropyUpunne; 

2-l2-metnoxy-5-amidinophenoxy)-6-(3-dimethylaminocarDonylphenoxy)-8-methvi- 
9-( 1 -(ethoxvcarbonyl}-2-methylpropyl)purine; 

2-(2-methoxy.5-amidinophenoxyl-6-(3-dimethylBminocarbonylphenoxy)-8-meThyl- 

9(1 -<aminocarbonyl)-2-methylpropyl)purine; 
2 {2-ethoxy-5-am)dinophenoxyJ.6-(3-dimethylaminocarbonylphenoxy)-8-methyl- 

9-(l-carboxy-3-methylbuiyl)punne; 

2-(2-ethoxy5-amidinophenoxy).6-(3-dimethylaminocarbonylphenoxy)-6-methyl- 
9(1 (ethoxycarbonv0-3methylbutyl)punne; 

2-(2-eThoxy-5-amidmophenoxy,-6-(3-dimethylaminocarbonylphenoxy)-8-methyl- 

9-( 1 -(aminocarbonyl)-3-methylbutylJpunne; 
2.(2-phenoxy.5-amidinophenoxy)-6-(3-dimethylaminocarbonylphenoxy)-8-methyl- 

9-(1 -carboxy-2-methylbutylipunne; 

2-(2-phenoxy-5-amidinophenoxyl-6-(3.dimethylaminocarbonylphenoxy)-8-methy|. 
9-(1-(ethoxycarbonyl>-2-meihylbutyl)purine; 

2-(2phenoxy5-amidinophenoxyl-6-{3-dtmethylaminocarbonylphenoxy)-8-methyl- 
9-( 1 -(aminocarbonyl)-2-methylbutyl)purtne; 
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2-(2-chloro-5-annidinophenoxvJ-6-(3-dimethvlaminocarbonvlphenoxv).8-methy|. 
9-< 1 -carboxy-2-pnenylethyDpurine; 

2-(2-chloro-5-amidinoDhenoxy).6-(3-dimethylaminocarbonyl D henoxy|.8-methyl- 
9-< 1 -(ethoxycaroonyO-2-phenylethyl)punne; 

2-(2-chloro.5-amidinopnenoxy)-6-(3-dimethylaminocarbonylphenoxy)-8-methy|. 
9-/ 1 -(aminocarbonyl)-2-phenylethyl>purine; 

2-(2-methvl.5.amid.noDhenoxy).6.(3-dirneThyt8m.nocarbonylDhenoxv).8.methyl- 

9-( 1 -carboxy-2-t4-mercaptophenyl)ethyl)punne; 
2-(2-meth V (.5-amjdmophenoxy)-6-(3-dimethylaminocarbonylphenoxy)-^ 

9-{l-lethoxycarbonyl)-2-(4-mercaptophenyl)ethyUpurine; 
2-(2.methyl-5-amidinophenoxy)-6-(3-dimethylaminocarbonylphenoxy)-8-methyt- 

9(1 -(amtnocarbonyl)-2-(4-mercaptophenyl)ethyl)punne; 
2-(2-rbutvl-5-am l dinophenoxy).6-t3-dimethylaminocarbonyiphenoxy)-8-methyl- 

9-) 1 -carboxy-2-(indolin-3-ynethvDpurine; 

2-(2-rbutvI-5-am.dinophenoxv)-6-(3.dirnethyiam.nocarbonylphenoxy)-8-methyl- 

S-i 1 -(ethoxycarbonyl)-2-tindolin-3-ynethyl)punne; 
2 (2 ^butyi-5-amidinophenoxy|-6W3.dimethylaminocarbonylphenoxyj-8-methyl 

9-( 1 -{ammocarbonyl)-2-lindolin-3-yl)Bthyl)purfne: 

2-12 amino-5-amidinoohenoxy^6-(3-dimeThylamtnocarbonylphenoxv)-8-methy|. 

9(1 -carboxy-2-fimidazol-4.yl)ethyl)pur!ne: 
2-(2-am.no-5 am.dinoDhenoxy»-6.(3-dimethylaminocarbonylpnenoxy) -8-methyl- 

9-(n-(ethoxycarbonyl)-2-(imida2oi-4-yMethyl)Durine; 
2-(2-amtno-5.am,d.nophenoxy}.6-{3-dimethylam.nocarbonylphenoKv).8.methyJ- 

9-( 1 -taminocarDonyl)-2-{imida20l-4-yl)ethyl)punne; 

2-(2-carboxv-5-amidinophenoxy)-6-(3-dimethylamtnocarbonylphenoxy)-8-methyl- 
9-( 1 -carboxy-2-hydroxyethyl)purine: 

2-(2-carboxy-5-am.dinophenoxy)-6-(3-dimethylaminocarbonylphenoxy»-8-methyl- 
9(1 -(ethoxycarbonyl)-2-hydroxyethyl)purine; 

2.(2-carboxv-5-amidinophenoxy).6M3-dirnethylaminocarbonylphenoxy)-8-methyl- 

9-i 1 -(amfnocarbonyl)-2-hydroxyethyl»purine; 
2-(2-ben 2 yioxycarbonyl-5-annidinophenoxy)-6-(3.dimethylaminocarbony|. 

phenoxy)-8-methyl-9-{l -carDoxy-2-hydroxypropyl)punne; 
2-(2-benzyioxycarbonyl-5-amidinophenoxy)-6-[3-dimethyiaminocarbony|. 

phonoxv)-8-meThYl-9-(l-|ethoxycarbonyl).2-hydroxypropyl)purine; 
2-(2-ben2yloxycarbonyl5-amid»nophenoxy)-6-{3.dimethylaminocarbony|. 

phenoxy)-8-methyl*9-(1 *(aminocarbonyl»-2-hydroxypropyl)purine; 
2-t2-diethylarninocarbonyl-5-amidinophenoxv)-6-l3-dimethylaminocarbony|. 
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phenoxv»-8-methvl-9.(i. C arboxy-2-laminocarbonvl)ethvl)purine; 
2-(2-diethyiaminocarbony|.5-amidinophenoxv)-6-{3-dimethvtaminocarbonvl- 

phenoxy)-8-meThyl-9-(i-(ethoxycarbonyl).2-(aminocarbonyl)etnyl)purine; 
2-(2-diethvlaminocarbonyl-5-amidinophenoxyl-6-(3.dimethylaminocarbonyl- 
5 pnenoxy>-8-methyl-9-{l .2-di(aminocarbony0cthy0punne; 

2-{2-amino-5-amidinophenoxy)-6-(3.dimethylaminocarbonyllphenoxy)-8-mcthyl- 
9-t1-carboxv3-(aminocarbonyl)propyl)purine; 

2M2-amtno-5-amidinophenoxy)-6-(3-dimeThylaminocarbonyl)phenoxy)-8-methyl- 
9-( 1 -{erhoxycarbony0-3-(aminocarbonyl)propyl)purrne; 
10 2-(2-amino-5-amidinophenoxy)-6-f3*dimcthytaminocarbonyl)phenoxv»8-methyl- 
9-{1 .3-dWaminocarbonyl)propyl)purine: 

2-{2-hvdroxy-5-amtdinophenoxy)-6-(3-(1-methylimtdazolin-2-yl)phenoxy)-8-methyl- 
9-H .2-dicarboxyethyl)purine; 

2-t2*hydroxy-5-amidinophenoxy)-6-(3-(l-methylimidazolin-2-yl)phenoxv)-8-methy|. 
15 9-( 1 .2-di(ethoxycarDonyl)ethyl)punne; 

2-(2-methoxy-5-amidinophenc>xyl-6-f3-(2-(f.butoxycarbonyl)ethvl)phenoxy)-8-methyi- 

9 - ( 1 . 3-dlcarhQ)f yprnnwljpijf jr\A * 

2-{2-methoxv-5-amidinophenoxy}.6-f3-[2-tr-butoxycarbonyl)ethylJphenoxy)-8-methyl- 
9-(1 .3-di<ethoxycarbonyl)propy0punne; 
20 2*(2-ethoxy-5-amidinophenoxy)-6-(3-rbutoxycarbonylDhenoxy)-8-meThyl- 
9*( 1 -carboxy-5-aminopentyl)purine; 
2-(2-eThoxy-5-amidinophenoxy)-6-(3-f-butoxycarbonylphBnoxy)-8-methyl- 

9(1 -<ethoxvcarbonyl)-5-aminopenty0purrne; 
2{2-eihoxy.5-arnid)nopnenoxy)-6-{3-r-butoxycarbonylphenoxy)-8-methyl- 
25 9(1 ominocarbonyl)-5-aminopentyl)purine; 

2-{2-phenoxv-5-amidinophenoxy>-6-(3-carboxvphenoxy)-8-methyl- 

9-( 1 -carboxy-4-guanidinobutytlpurine; 
2-{2-phenoxy.5-amidtnophenoxy)-6-(3-carboxyphenoxy)-8-methyl- 
9-( 1 -(ethoxycarbonyl)-4-guanidinobutyl)purine; and 
30 2-(2-phenoxy5-amidinophenoxv)-6-(3-carboxyphenoxy|-8-methyl- 
9-( 1 -(aminocarbonyl)-4-guanidtnobutyl)purine. 

EXAMPLE 2 

This example illustrates the preparation of representative pharmaceutical compositions for 
oral administration containing a compound of the invention, or a pharmaceutical^ acceptable salt 
35 thereof, e .g, . 2-(3-dimethylammocarbonylphenoxy)-6-l2-hydroxy-4-amidmophenoxy)-9-f 1- 
methoxycarbonyl-propyl)-8-methyl-9-ben2ylpurine: 
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A Ingredients % wt./wt. 

Compouna of the invention 20.0% 

Laciose 79.5% 

Magnesrum stearate 0.5% 

The above .ngred.ents are mixed and dispensed .nto hard-shell gelatin capsules containing 
100 mg each. 

B. Inqredients % wt./wt. 
Compound of the invention 20 0% 
Magnesium stearate 0 9% 
Starch 86% 
Lactose 79.6% 
PVP Ipolyvmylpyrrolidine) 0.9% 

The above ingredients with the exception of the magnesium stearate are combined and 
granulated using water as a granulating liquid. The formulation , s then dried, mixed with the 
magnesium stearate and formed into tablets with an appropriate tabieting machine. 

C. Inqredients 

Compouna of the invention q ^ g 

Propylene glycol 2O.0 g 

Polyethylene glycol 400 20.0 g 

Polysorbate 80 1 .0 g 

Water q.s. lOOmL 

The compound of the .nvent.on is dissolved m propylene glycol, polyethylene glycol 400 

and polysoroate 80. A sufficient quantity of water is then added with stirring to provide 100 mL 

of the solution which is filtered and bottled. 

D. Ingredients % wt./wt. 
Compound of the invention 20.0% 
Peanut Oil 78.0% 
Span 60 2 0% 

The above ingredients are melted, mixed and filled into soft elastic capsules. 

E. Inqredients % wt./wt. 
Compound of the invention 1 .0% 
Methyl or carboxymethyl cellulose 2.0% 
0.9% saline Q S 100 mL 

The compound of the invention is dissolved in the cellulose/saline solution, filtered ana 
bottled for use. 
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EXAMPLE 3 

Th.s example illustrates the preparation of a representative pharmaceutical formulation for 
parenteral administration containing a compound of the invention, or a pharmaceutical^ 
acceptable salt thereof, e.g.. 2-(3-dimethvlaminocarbonvlphenoxy)-6-[2-phenoxy-4- 
amidinophenoxy)-9-l 1 -methoxycarbonylpropyO-S-methylpurine: 
Ingredients 

Compound of the invention 0,02 g 

Propylene glycol 20.0 g 

Polyethylene glycol 400 20.0 g 

Polysorbate 80 1.0 g 

0.9% Saline solution q s 100 mL 

The compound of the invention is dissolved in propylene glycol, polyethylene glycol 400 
and polysorbate 80. A sufficient quantity of 0.9% saline solution ,s then added with st.rr.ng to 
provide 100 mL of the I.V. solution which is filtered through a 0.2 » membrane filter and 
packaged under sterile conditions. 

EXAMPLE 4 

This example illustrates the preparation of a representative pharmaceutical compos.uon m 
suppository form containing a compound of the invention, or a pharmaceutical^ acceptable salt 
thereof, e.g.. 2-f3-dimethyiaminocarbonvlpnenoxyl-6-f2-phenoxy.4-amidinophenoxy|-9-( 1 - 
methoxvcarbonylpropyl>-8-ethyl-9-benzylpurine: 

Ingredients % wt./wt. 

Compound of the invention 1 q% 

Polyethylene glycol 1000 74.5% 
Polyethylene glycol 4000 24.5% 
The ingredients are melted together and mixed on a steam bath, and poured into molos 
containing 2.5 g total weight. 

EXAMPLE 5 

Th.s example illustrates the preparation of a representative pharmaceutical formulation for 
msufflat.on containing a compound of the invention, or a pharmaceutical^ acceptable salt 
thereof, e.g.. 2-(3-dimethylaminocarbonylphenoxy)-6-[2-phenoxy-4-amidinophenoxy)-9-f 1 - 
methoxycarbonylpropyl)-8-ethyl-9-benzv!purine: 

Ingredients % wt./wT. 

Micronized compound of the invention 1 q% 

Micronized lactose gg q% 
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The ingredients are milled, mixed, and packaged m an insufflator equipped with a dosing 

pump. 



EXAMPLE 6 

This example illustrates the preparation of a representative pharmaceutical formulation m 
5 nebulized lorm containing a compound of the invention, or a pharmaceutical^ acceptable salt 
thereof, e.g. . 2-(3-dimethylaminocarbonylphenoxv)-6-(2-phenoxy-4.-amidinophenoxv>-9.( 1 - 
methoxycarbonylpropyl)-8-ethylpurine: 

Ingredients % wt./wt. 

Compound of the invention 0.005% 
10 WaTer 89.995% 

Ethanol 10.000% 
The compound of the invention is dissolved in ethanol and blended with water. The 
formulation is then packaged in a nebulizer equipped with a dosing pump. 
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EXAMPLE 7 

This example illustrates the preparation of a representative pharmaceutical formulation .n 
aerosol form containing a compound of the invention, or a pharmaceutical^ acceptable salt 
thereof, e.g.. 2-(3-dimethylaminocarbonylphBnoxy)-6.(2-phenoxy-4-amidinophenoxy)-9-| 1 - 
methoxycarbonylpropyl)-8-ethylpurine: 

Ingredients % wt./wt. 

20 Compound of the invention 0.10% 

Propellent 1 1/1 2 98.90% 
Oleic acid y .00% 

The compound of the invention is dispersed in oleic acid and the propellents. The 
resulting mixture is then poured into an aerosol container fitted with a metering valve. 

25 EXAMPLE 8 

Un vitro assay for Factor Xa. Thrombin and Tissue Plasminogen Activator) 
This assay demonstrates the activity of the compounds of the invention towards factor 
Xa. thrombin and tissue plasminogen activator. The activities were determined as an initial rate 
of cleavage of the peptide p-nitroanilide by the enzyme. The cleavage product, p-nitroanihne. 
30 absorbs at 405 nm with a molar extinction coefficient of 9920 M^cm' 1 , 



Reagents and Solutions : 

Dimethyl sulfoxide (DMSO) (Baker analyzed grade). 
Assay buffer: 
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50 mM TnsHCl. 150 mM NaCI. 2.5 mM CaCi 2 . and 0. 1 % polyethylene glycol 
6000. pH 7.5. 
Enzymes (En2yme Research Lab.): 

1. Human factor Xa stock solution: 0.281 mg/mL in assay buffer, stored at -80°C (work.ng 
5 solution (2X): 106 ng/mL or 2 nM in assay buffer, prepare prior to use). 

2. Human thrombin stock solution: Stored at -80°C (working solution (2X): 1200 ng/mL or 
40 nM in assay buffer, prepare prior to use). 

3. Human tissue plasm.nogen act.vator (tPA) (Two chains. Sigma) stock solution: 1 mg/mL. 
stored at -80°C (working solution (2X>: 1361 ng/mL in assay buffer, prepare prior to use) 

10 Chromogenic substrates (Pharmacia Hepar IncJ: 

1 . S2222 IFXa assay) stock solution: 6 mM in dH 2 0. store at 4°C (work.ng solution (4X); 
656 a/M in assay buffer). 

2. S2302 (Thrombin assay) stock solution: 10 mM in dH 2 0. stored at 4°C (working solut.on 
(4X)* 1200 atM in assay buffer). 

15 3. S22B8 (tPA assay) stock solution: lO mM in dH 2 0. stored at 4°C (work.ng solut.on <4X): 

1484 /yM in assay buffer). 

(AH substrate working solutions were prepared on assay day 5.) 
Standard inhibitor compound stock solution: 
5 mM .n DMS0, stored at -20°C. 
20 Test compounds (compounds of the invention) stock solutions: 
10 mM in OMSO, stored at -20°C. 

Assay procedure : 

Assays were performed in 96-wel) microliter plates in a total volume of 200 pi. Assay 
components were in final concentration of 50 mM TnsHCl, 150 mM NaCI. 2.5 mM CaCl 2 . 0. 1 % 
poiyetnylene glycol 6000. pH 7.5. in the absence or presence of the standard inhibitor or the test 
compounds and enzyme and substrate at following concentrations: (1) 1 nM factor Xa and 164 
pM S2222; (2) 20 nM thrombin and 300 pM S2302; and (3) 10 nM tPA and 371 „M S2288. 
Concentrations of the stendard inhibitor compound in the assey were from 5 pM to 0.021 //M in 1 
to 3 dilution. Concentration of the test compounds in the assay typically were from 10 pM to 
0.041 pM in 1 to 3 dilution. For potent test compounds, the concentrations used in the factor Xa 
assay were further diluted 100 fold (100 nM to 0.41 nM) or 1000 fold (10 nM to 0.041 nM). All 
substrate concentrations used are equal to their K m values under the present assay conditions. 
Assays were performed at ambient temperature. 

The first step in the assay was the preparation of 10 mM test compound stock solut.ons 
in DMSO (for potent test compounds. 10 mM stock solutions were further diluted to 0.1 or 0.01 
mM for the factor Xa assay), followed by the preparation of test compound work.ng solut.ons 
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(4X) by a serial dilutions of 10 mM stock solutions with Biomek 1000 i 0 r Multiprobe 204} in 96 
deep well olates as follows: 

(a) Prepare a 40 working solution by diluting the 10 mM stock 1 to 250 m assay 
buffer m 2 steps: 1 to 100. and 1 to 2.5. 

(b) Make another five serial dilutions (1:3) of the 40 pM solution (600 a/I for each 
concentration). A total of six diluted test compound solutions were used in the assay. 

Standard inhibitor compound (5 mM stock) or DMS0 (control) went through the same dilution 
steps as those described above for test compounds. 

The next step in the assay was to dispense 50 p\ of the test compound working solut.ons 
(4X) (from 40 uM to 0.164 uM) in duplicate to microliter plates with Biomek or MP204. To this 
was added 100 //I of enzyme working solution (2X) with Biomek or MP204. The resulting 
solutions were incubated at ambient temperature for 10 minutes. 

To the solutions was added 50 »\ of substrate working solution <4X> with Biomek or 

MP204. 

The enzyme kinetics were measured at 405 nm at 10 seconds intervals for five minutes in 
a THEFMOmax plate reader at ambient temperature. 

Calculation of K. of The test compounds : 

Enzyme rates were calculated as mOD/min based on the first two minutes readings. The IC 50 
values were determined by fitting the data to the log-log.t equation (linear) or the Morrison 
equation (non-linear) with an EXCEL spread-sheet. Kt values were then obtained by divid.ng the 
IC 50 by 2. Routinely. Ki(factor Xa) values less than 3 nM were calculated from the Morrison 
equation. 

Compounds of the invention, when tested in this assay, demonstrated the selective ability 
to inhibit human factor Xa and human thrombin. 

EXAMPLE 9 

Un vitro assay for Human Prothrombinasel 
This assay demonstrates the abiliry of the compounds of the invention to inhibit 
prothrombinase. Prothrombinase (PTase) catalyzes the activation of prothrombin to yield 
fragment 1.2 plus thrombin with meizothrombin as the intermediate. This assay is an end point 
assay. Activity of the prothrombinase is measured by activity of thrombin lone of the reaction 
products) or by the amount of thrombin formed/time based on a thrombin standard curve ( nM vs 
mOD/mm). For determination of IC 50 (PTase) of the compounds of the invention. PTase act.vity 
was expressed by thrombin activity (mOD/min). 
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Materials : 
Enzymes: 

1. Human factor Va (Haematologic Technologies Inc.. Cat* HCVA-0110) working solution: 

1.0 mg/mL in 50% glycerol, 2 mM CaCI 2 , stored at -20°C. 
5 2. Human factor Xa {Enzyme Res. Lab. cat* HFXa101 1) working solution: 0.281 mg/mL in 

assay buffer (without BSA), stored at -80°C. 
3. Human prothrombin (Fll) (Enzyme Res. Lab,, Cat* HP1002I working solution: 

Diluted Fll to 4.85 mg/mL in assay buffer (without BSA), stored at -80°C. 
Phospholipid (PCPS) vesicles: 
10 PCPS vesicles (80%PC, 20%PS) were prepared by modification of the method reported 

by Barenholz et at.. Biochemistry (1977), Vol. 16. pp. 2805-2810. 
Phosphatidyl serine (Avanti Polar Lipids, Inc., Cat*840032>: 

10 mg/mL in chloroform, purified from brain, stored -20 rt C under nitrogen or 
argon . 

15 Phosphatidyl Choline (Avanti Polar Lipids, Inc., Cat* 850457): 

SO mg/ml in chloroform, synthetic 16:0-18:1 Palmitoyl-Oleoyl. stored at -20°C 
under nitrogen or argon. 
Spectrozyme-TH (American Diagnostics Inc., Cat* 238L. 50 //moles, stored at room 
temperature! working solution: Dissolved 50 //moles in 10 mL dH 2 0. 
20 BSA (Sigma Chem Co.. Cat* A-7888. FractionV, RIA grade). 

Assay buffer: 50 mM TnsHCI. pH 7.5. 150 mM NaCI, 2.5 mM CaCl 2 , 0.1% PEG 6000 
(BDH). 0.05% BSA (Sigma. Fr.V. RIA gradel. 

F ° r one plat e assay, prepare the following working solutions: 

1 . Prothrombinase complex: 

25 (al 1o 0 PCPS (27.5 //I of PCPS stock (4.36 mM) diluted to final 1200 p\ with 

assay buffer. 

(b) 25 nM Human factor Va: 5.08 //I of Va stockfl mg/mL* was diluted to final 1200 
Art with assay buffer. 

(c) 5 pM Human factor Xa: Dilute Xa stock (0.281 mg/mL) 1:1.220.000 with assay 
30 buffer. Prepare at least 1200 //I. 

Combine equal volumes (1 100 p\) of each component in the order of PCPS. Va and Xa. 
Let stand at ambient temperature for 5 to 10 minutes and use immediately or store in ice 
(bring to ambient temperature before use). 

2. 6 //M Human prothrombin (Fll): dilute 124 //L of Fll stock (4.85 mg/mL) to final 1400 //L 
35 witn assay buffer. 

3. 20 mM EDT A/Assay buffer: 0.8 mL of 0.5 M EDTA (pH 8.5) plus 19.2 mL assay buffer. 
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4. 0.2 mM Spectrozyme-TH/EDTA buffer: 0.44 mL of SPTH stock (5 mM) plus 10.56 mL of 
20 mM EOTA/assay buffer. 

5. Test compounds {compounds of the invention): 

Prepare a working solut.on (5X) from 10 mM stock (DMSO) and make a ser.es of 1:3 
5 dilution. Compounds were assayed at 6 concentrations in duplicate. 

Assay conditions and procedure : 

Prothrombinase reaction was performed in final 50 vL of mixture containing PTase (20 uM 
PCPS. 5 nM hFVa. and 1 pM hFXa). 1.2 uM human factor II and varied concentration of the test 
compounds (5 j#M to 0.021 M M or lower concentration range). Reaction was started by addition 
10 of PTase and .ncubated for 6 minutes at room temperature. Reaction was stopped by addition of 
EDTA/buffer to final 10 mM. Activity of thrombin (product) was then measured ,n the presence 
of 0.1 mM of Spectrozyme-TH as substrate at 405 nm for 5 minutes (10 seconds .ntervalsJ at 
amb.ent temperature .n a THERMOmax microplate reaoer. Reactions were performed m 96-weli 
microliter plates. 

15 ln The first ste P of tne assay, 10 $A of diluted test compound (5X) or buffer was added to 

the plates m duplrcate. Then 10 //I of prothrombm (hFII) <5X) was added to each well. Next 30 u \ 
PTase was added to each well, mix for about 30 seconds. The plates were then incubated at 
ambient temperature for 6 minutes. 

in the next step. 50 ^ of 20 mM EDTA (in assay buffer) was added to each well to stop 

20 the reaction. The resulting solutions were then mixed for about 10 seconds. Then 100 */l of 0.2 
mM spectrozyme was added to each well. The thrombin reaction rate was then measured at 
405 nm for 5 minutes at 10 seconds intervals in a Molecular Devices microplate reader. 

Calculations : 

Thrombin reaction rate was expressed as mOD/mm. using OO readings from the five 
25 minute reaction. IC 50 values were calculated with the log-logit curve fit program. 

The compounds of the invention demonstrated the ability to inhibit pro thrombinase when 
tested m this assay. 

EXAMPLE 10 

Un vivo assay) 

The following assay demonstrates the ability of the compounds to act as anti-coagulants. 
Male rats (250-330 g) were anesthetized with sodium pentobarbital (90 mg/kg, i.p.) and 
prepared for surgery. The left carotid artery was cannulated for the measurement of blood 
pressure as well as for taking blood samples to monitor clotting variables (prothrombin time (PT> 
and activated partial thromboplastin time laPTT)). The ta.l vein was cannulated for the purpose of 
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administering the test compounds [i.e.. the compounds of the invention and standards) and the 
thromboplastin infusion. The abdomen was opened via a mid-line incision and the abdominal vena 
cava was .sorted for 2-3 cm distal to the renal ve.n. All venous branches in this 2-3 cm segment 
of the abdominal vena cava were (.gated. Following alt surgery, the animals were allowed to 
stabilize prior to begrnning the experrment. Test compounds were administered as an intravenous 
bolus (t=OK Three minutes later (t = 3). a 5-minute infusion of thromboplastin was begun. Two 
minutes into the infusion <t-5>. the abdominal vena cava was ligated at both the proximal and 
distal ends. The vessel was left in place for 60 minutes, after which it was excised from the 
animal, slit open, the clot (if any) carefully removed, and we.ghed. Statistical analysis on the 
results was performed using a Wilcoxin-matched-pairs signed rank test. 

The compounds of the invention, when tested in this assay, demonstrated the ability to 
inhibit the clotting of blood. 



While the present invention has been described with reference to the specific 
embodiments Thereof, it should be understood by those skilled in the art that various cnanges 
may be made and equivalents may be substituted without departing from the true spirit and scope 
of the invention. In addition, many modifications may be made and equivalents may be 
substituted without departing from the true spirit and scope of the invention. In addition, many 
modifications may be made to adapt a particular situation, material, composition of matter, 
process, process step or steps, to the objective, spirit and scope of the present invention. All 
such modifications are mtended to be within the scope of the claims appended hereto. 
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WHAT IS CLAIMED IS : 

1 . A compound selected from the group consisting of the following formulae: 



( i 





fl'l 



10 




2*- o. 



wherein: 

Z 1 and 2 2 are independently -O-, -N(R 10 )- or -OCH 2 -; 

R 1 and R 4 ara each independently hydrogen, halo, alkyl. -OR 10 . -CIOJOR 10 , 
-C(0)N(R 10 >R'\ -N(R 10 >R'\ -N<R ,0 )ClO)R 10 . or -N'HJStO^R 1 3 ; 

R 2 is C(NH>NH 2 , -C(NH)N(H)OR 10 . -C(NH)N{H)C(0)0R 1 3 , -C(NH)N(H>C(0>R 10 , 
-C(NH)N(H)S(0> 2 R 13 , or -C(NH)N(H)CiO)N(H)R 10 ; 

R 3 is halo, alkyl, haloalkyl, haloalkoxy, ureido. cyano, guanidino, -OR 10 . -C(NH)NH 2 , 

-C(NHIN(H)OR 10 , -C(O)|y||R 10 )R n . -R^-CIOINIR^IR 1 \ -CHIOHJCfOWR 10 ^ 1 , 
-N(R 10 )R 1 \ -R 12 -N(R ,0 »R n , -C(0)OR 10 . -R 1 2 -C(0)OR 10 . -NfR 10 )C(O)R ,C) , 
0.2>-tetrahydropynmidinyl (optionally substituted by alkyl). II .2Hmidazolyl (optionally 
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substituted by alkyl), or M ,2)-im»dazolinyl (optionally substituted by alkyl); 
R 5 is hydrogen, nalo. alkyl. cycloalkyi. haloakyl. aryi, aralkyl, alkylth.o. hydroxy, mercaoio. 
alkoxy. or NKR^JR 1 1 ; 

R 6 is -(CfR 7 HR 8 )) n -R 9 (wnere n is 1 to 4). hydrogen, alkyl. aryl {optionally substituted by haio. 
alkyl. hydroxy, alkoxy. aralkoxy. amino, dialkylamtno. monoalkylamino, carboxy, 
alkoxycarbonyl, am.nocarbonyl, monoalkylaminocarbonyl. or dialkylaminocarbonyll. or 
aralkyl (optionally substituted by halo, alkyl. aryl. hydroxy, alkoxy. aralkyl. ammo, 
dialkylamino. monoalkylamino. carboxy. alkoxycarbonyl. aminocarbonyl. 
monoalkylaminocarbonyl. or dialkylaminocarbonyl); 

each R 7 is independently hydrogen, alkyl. alkenyl, alkynyl. naloalkyl. haloalkenyl. cyctoalkyl. 

cycloalkylalkyl. -C(0)OR 10 , -R 12 -C(0)OR 10 . -R 1 2 -C(O)N(R 10 )R 1 1 . -CIOJ-R 1 2 -NfR 1 °JR 1 \ 
-R 12 -C(0>R 10 , -R 12 -CfOlN(R ,0 IN{R 10 )R n . -R 12 -C(R ,0 ){OR ,0 ».R 12 .Nm 10 )(R n ). 
-CfR 10 >(OR ,0 >CfO>OR n . -R 12 -C(R 10 HC<O)OR 10 ) 2 , -ClR^HNfR 10 ^ 1 MCfOlOR 10 . 
-R 12 -C(R-°)fNfR 10 )R n )CrO>OR ,c \ -CIR 1 °MOR ,0 )R n , -R 1 2 -N(R 10 )R 1 1 

R 12 -N(R 10 }ClO)OR 13 . -R^-NfR^JCfOlR 11 . -R^-NfR^iClNR 10 ^ 1 3. -R 12 -NfR 10 )S(O>-,R ,: 
R^-NKR^JCfOlNlR'^R 11 . -R 1 2 -NfR 10 >C(NR 1 °)N(R 'OjR 1 \ 

-R^-NtR^JCINR^JNtR^JNm^JR 11 , -R 1 2 -NfR 10 )-R 1 2 -C(R ^Jf.NIR^iR 1 1 iCi'GiGn 1 °. 
-R 1 2 -N(R 10 )S(OJR 1 \ -R l2 OR 10 . -R l2 -ON(R l0 »C(NR 10 iN(R ,0 )R^ , .Ri 2-OS(Ol 2 OR 10 
•R^-PIOHOR^JR 11 . -R 12 -OP(OHOR 10 ) 2 , -R ,2 -P{OHOR 10 ) 2 . -R 12 -SR 10 . 
-R 1 2 S-R 1 2 -ClO)OR 10 . -R 1 2.s.R'2. N( RiO, R ii ( -R 1 2 -S-R 1 2 -C<R 10 ) (NfR 10 )R 1 1 )C(OlOR ,0 . 
-R 1? -S-R' 2 N<R"°)ClO)OR 10 . -R :2 -S-R 12 -N(R 10 )C(O)R 10 . 

-R- 2 S-S-R^-CfR^HNfR^R^ClOJOR 10 . -R ,2 -SC<0)N(R ,0 )R ! 1 . -R 1 2 -SC(S)N(R 1 °)R 1 1 . 
-R 12 -SfO)R 10 , -R 12 -SiO) 2 R 13 , -R ,2 -S<0)OR 10 -R 1 2 -S(0) 2 OR 10 -R 1 2 -S(Ol 2 N(R l0 )R 1 \ 
-R 12 -StOMNR 10 )R n , 

or each R 7 is aryl (optionally substituted by one or more substttuents selected from the 

group consisting of alkyl. halo, naloalkyl. haloalkoxy. -OR 10 . -SR 10 , -NfR 1 °)R M . 

•CfOlOR 10 . -ClOlNfR 10 ^ 11 . -SfO) 2 OR 10 and -OP(O)IOR l0 > 2 ), 
or each R 7 )S aralkyl (optionally substituted by one or more substttuents selected from 

the group consisting of alkyl. halo, naloalkyl, haloalkoxy, -OR 10 , -SR 10 , -N(R 10 )R M . 
C(0)OR 10 . -CtOJNlR^IR 1 \ -S(0) 2 OR 10 and •OPfO)(OR 1 °) 2 ), 
or each R 7 is heterocyclyl (optionally substituted by one or more substituents selected 

from the group consisting of alkyl. halo, naloalkyl, haloalkoxy, aralkyl. -OR 10 . -CtOlOR 10 . 

-N[R 10 )R n . -C<O>N(R 10 )R , \ -S(Ol 2 OR 10 and -OP(0)fOR ,0 ) 2 ). 
or each R 7 is heterocyclylalkyl (where the heterocyclyl radical is optionally substituted 

by one or more substituents selected from the group consisting of alkyl, halo. 

haloalkyl. haloalkoxy. aralkyl. -OR 10 . -SR 10 . -C(0)OR 10 . -NfR 10 ^ 11 . 

-aOJNm^JR' 1 ). -S(0) 2 OR 10 and -OP(Ol(OR 10 ) 2 I. 
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or each R 7 is adamantyl (optionally substituted by alkyl, halo, haloalkyl, haloalkoxy. 

-OR 10 . -SR 10 . -C(0)OR 10 . -N(R ,0 )R n . -C(O)IM(H ,0 »R n . -S(0) 2 OR 10 and -OPfO)fOR ,0 . 2 ». 
or each R 7 is adamant ylalkyi (where the adamantyl radical is optionally substituted bv 

alkyl. halo, haloalkyl. haloalxoxy. -OR 10 . -SR 10 . -C{0)OR U) . -N(R ,0 >R n . 
5 -C(OllM(R ,0 )R n . -SfO) 2 OR 10 and -OP(0)(OR 10 ) 2 ); 

each R 8 is indeDendently hydrogen, alkyl. cycloalkyl, or aryl; 
R 9 .5 -C(0)OR 10 or -CIOINIR 10 ^"; 

each R 10 and R 1 1 is independently hydrogen, alkyl, aryl (optionally substituted by halo. 

alkyi. hydroxy, alkoxy. aralkoxy, amino, dialkylamino. monoalkylamino, carboxy. 
10 alkoxycarbonyl. amtnocarbonyl. monoalkvlaminocarbonyl. or dialkylaminocarbonylj. or 

aralkyl (optionally substituted by halo, alkyl, aryl. hydroxy, alkoxy. aralkyl. ammo. 

dialkylamino. monoalkylamino. carboxy, alkoxycarbonyl, ammocarbonyl. 

monoalkvlaminocarbonyl. or dialkylaminocarbonyl); 
R w is a straight or branched alkylene chain; and 
"5 R 13 is aikyl. aryl (optionally substituted by halo, alkyl. hydroxy, alkoxy. aralkoxy. 

ammo, dialkylamino. monoalkylamino. carboxy. alkoxycarbonyl, amtnocarbonyl. 

monoaKyiaminocarbonyl. or dialkylaminocarbonyl) . or aralkyl (ootionally substituted by 

naio. alkyl. aryl. hydroxy, alkoxy. aralkyl, amino, dialkylamino. monoalkylamino. carboxy. 

alkoxycarbonyl. aminocarbonyl, monoalkylaminocarbonyl, or dialkylammocorbonyll; 
20 as a single stereoisomer or a mixture thereol; or a pharmaceutical^/ acceptable salt thereof. 

2. The compound of Claim 1 wherein 

Z 1 and Z 2 are independently -O- or -OCH 2 -; 
R 1 and R d are each independently hydrogen, halo or -OR 10 ; 
R 2 is C<NH)NH 2 , ■C(NH)N{H)S<Oi 2 R ,3 . or -C(NH)N(H}CfO)N(H|R 10 ; 
25 R 3 is ureido. guanidino. -CIOJNIR 10 ^ 1 1 . -NtR^IR 11 . -C(0»OR 10 . -NfR l0 )C(O)R 10 . 

(1 .2i-tetrahydropyrimidinyi (optionally substituted by alkyl). (1 ,2)-imiUazolyl (optionally 

substituted by alkyl). or ( 1 .2)-»midazolinyl loptionally substituted by alkyl); 
R 5 is hydrogen, halo, alkyl. haloalkyl, aryl, or aralkyl; 
R 6 is alkyi. aryl. aralkyl. or -(C(R 7 )(R 8 )) n -R 9 (where n is 1); 
30 R 7 is alkyl. -R 1 2 -ClO)OR 10 . -R^-CIOJNfR 10 ^ 1 \ -R 1 2 -C(R 10 )(C|O)OR ,0 > 2 , 

-R 12 -N(R 10 )R n , -R ,2 -N(R ,0 )C(NR 10 )R 13 . -R 1 2 -N(R 10 )C(O)N(R 10 )R 1 1 , 

.R 12 .N(R 10 )C(NR ,0 )N(R ,0 )R n . -R l2 OR 10 . -R 1 2 -OPlO)(OR 10 ) 2 . -R^-SR 10 R 12 SfO> 2 R 13 - 
or R 7 is aralkyl (optionally substituted by one c more substnuents selected from 

the group consisting of alkyl, halo, haloalkyl. haloalkoxy, -OR 10 . -SR 10 . -N(R 10 )R n . 
35 -CtOJOR 10 . -C(OIN(R 10 )R n . -S(OJ 2 OR 10 and -OP(O)(OR ,0 ) 2 ); 

or R 7 is heterocyclyialkyl (where the heterocyclyt radical is optionally substituted 
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by one or more substituents selected from the group consisting of alkyl, halo. 

haloalkyl. haloalkoxy. .aralkyl, -OR 10 . -SR ,C \ -C(0)OR 10 , -N(R 10 )R n . 

-C(O)N(R 10 )R n ). .S(0» 2 OR 10 and -OP(0)(OR ,0 > 2 ); 
R fl is independently hydrogen or alkyJ; 
5 R 9 is -C(O)OR ;0 or -CfO>N(R ,0 )R 11 ; 

each R 1C and R M .s .ndependently hydrogen, alkyl. aryl (optionally substituted by halo, 

alkyl. hydroxy, alkoxy, aralkoxy. amino, d.alkylamino, monoalkylamino. carboxy. 

alkoxycarbonyl, aminocarbonyi, monoalkylammocarbonyl, or dialkylaminocarbonyll. or 

aralkyl (optionally substituted by halo, alkyl. aryl, hydroxy, alkoxy, aralkyl. amino. 
10 d.alkylamino, monoalkylamino, carboxy, alkoxycarbonyl. aminocarbonyl, 

monoalkylaminocarbonyl. or dialkylaminocarbonyll; 
R 12 is a straignt or branched alkylene chain; and 

R n .s alkyt. aryl (optionally substituted by halo, alkyl, hyoroxy, alkoxy. aralkoxy. 

ammo, d.alkylamino. monoalkylamino, carboxy, alkoxycarbonyl. aminocarbonyl. 
15 monoalkylaminocarbonyl. or d.alkylaminocarbonyl), or aralkyl (optionally substituted by 

ha.o. alkyl. aryl. hydroxy, alkoxy. aralkyl. amino, diaikylammo, monoalkylam.no. carboxy. 
alkoxycarbonyl, am.nocaroonyl. monoalkylaminocarbonyl.. or dialkyiam.nocarbony!:. 

3. The compound of Claim 2 wherein 

Z 1 and Z 2 are each -0-; 
20 R l is hydrogen or -OR 10 : 
R 2 is -C(NH)NH 2 ; 

R J is -C(O)N(R ,0 )R n , (1.21-teTrahydropyrimidinyl (optionally substituted by alkyl). (1 ,2)-.mida2oiyi 

(optionally substituted by alkyl). or (1 .2)-imidazolinyl (optionally substituted by alkyl); 
R 4 is hydrogen; 
25 R 5 is alkyl or aralkyl; 

R 5 is alkyl. aralkyl or -C(R 7 )(R 8 >-R 9 ; 

R 7 is alkyl. -R :2 -C(0)OR 10 , -R 1 2 -C(O)N(R l0 )R 1 1 , -R 1 2 .CfR ,0 >(C(0)OR 10 ),. 

-R 12 -IM'R 10 )R". -R 1 2 -N(R 10 )C(NR 10 )R 1 3 ( -R 1 2 -N(R 10 )C(OlN(R 1 °)R 1 1 

-R^-rsilR^JCtNR^JNfR^JR 11 , -R 12 OR 10 . -R 12 -OP(OMOR TO ) 2 . -R l2 -SR 10 . -R 12 -S(0) 2 R 13 ; 
30 or R 7 is aralkyl (optionally substituted by one or more substituents selected from 
the group consisting of halo, haloalkyl, hydroxy and -OPfOHOR 10 ) 2 ): 
or R 7 is imidazolylalkyl or indolylalkyl; 
R 8 is hydrogen or alkyl; 
R 9 -s -C(0)OR 10 or -CIOJNIR^JR 11 ; 
35 each R 10 and R n is independently hydrogen or alkyl: 
R 12 is a straight or branched alkylene chain; and 



?rir. r .ed f rou. Mimosa 



WO 98/07725 PCT/EP97/04445 

60 

R n is alkyl or aryl. 

4 The compound of Claim 3 wherein: 

Z 1 and Z 2 are each O-: 
R 1 is hydrogen; 
5 R 2 is -C{NHiNH 2 ; 

R 3 is •C(0)N(R 10 )R , \ n.2)-tetrahydropynmidinyl (optionally substituted by alkyl). (1 .2)-im.dazotyl 

(optionally substituted by alkyl), or (1 ,2)-imidazolinyl (optionally substituted by alkyli; 
R 4 is hydrogen; 
R 5 is alkyl; 
10 R 6 is aralkyl or -C(R 7 )(R 8 )-R 9 , 

R 7 is alkyl. -R^-CtOIOR 10 . -R^-ClOINIR'OjR 1 \ -R 1 2 -ClR 10 )(C(O)OR l0 ) 2 . 

.R^-NfR'OjR 11 . -R 12 -N(R 10 )C(NR 10 )R 13 . -R^-NlR^lCfOJNfR^jR 1 1 

.P^-NIR'OJCINR'OJNIR 10 ^ 11 . -R 12 OR 10 , -R ,2 -0P(O)(OR 10 . 2 . -R 12 -SR 10 . -R 1 2 -SlC)-,R J 3 : 

or R 7 is araikyl (optionally substituted by one or more substituents selected from 
15 tne g r oup consisting of halo, haJoalkyl, hydroxy and -OPfOMOR l0 ) 2 ): 

or R 7 is imtdazolylalkyi or indolylalkyl: 

R 8 ,s hyarogen or alkyl; 

R 9 is -C(0)OR 13 or -CfOjNIR'OjR 11 ; 

each R 0 and R 11 is independently hydrogen or alkyl; 
20 R 12 is a straight or brancned alkylene chain; and 

R 1 3 is alkyl or aryl. 

5. The compound of Claim 4 wherein: 

R 3 is -C(0)N(R 10 )R'\ (1.2)*imidazolyl (optionally substituted by alkyl) or (1 .2)-irnidazolinyl 
(optionally substituted by alkyl); 
25 R 4 is hydrogen; 
R 5 is alkyl; 

R 6 is aralkyl or -C{R 7 )(R 8 )-R 9 ; 

R 7 is alkyl. -R ,2 -ClO)OR 10 . -R 1 2 -C(OIN(R 10 )R 1 1 . -R 1 2 -C(R 10 )(CtO)OR 10 > 2 , 

-R 12 -NIR 10 >R M . -R 12 -N(R ,0 )C(NR 10 )R 13 . -R ■ 2 -N(R*°)C(O)N(R ,0 )R 1 \ 
30 .R ,2 -N(R ,0 >C(NR 10 INCR ,0 )R n . -R 12 0R 10 , -R 1 2 -0P(O)(OR 10 ) 2 . -R^-SR^. -R l2 .S10) 2 R' 3 ; 

R 8 is hydrogen; 
R 9 is -ClOJOR 10 ; 

each R 10 and R 11 is independently hydrogen or alkyl; 
R 12 is a straight or branched alkylene chain; and 
35 R 13 is alkyl or aryl. 
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6. The compound of Claim 5 wherein: 
R 3 IS -C{0)N(R 10 )R 11 ; 
R 4 is hydrogen; 
R 3 is methyl or ethyl; 
R e is benzyl; and 

R 10 and R 1 1 are independently hydrogen or methyl. 



7. 



The compound of Claim 6 wherein the compound is a compound of formula (I) 
wherein R 3 is -C(0)N|R ,0 >R' 1 where R 10 and R 1 ' are both methyl. R 4 , s hydrogen. R 5 ,s methyl, 
and R 6 is benzyl, namely. 2-{2-hydroxy-5-amidinophenoxyl-6-(3-dimethylaminocarbonyl)Dhenoxy> 
8-methyl-9-benzylpurine. 



8. The compound of Claim 6 wherein the compound is a comDOund of formula (ID 
wherein is -CfONIR^IR 1 1 wnere R 10 and R n are both methyl. R 4 ,s hydrogen. R* 1S me thy . 
and R° is benzyl, namely. 6-(2-hydroxy-5-amidinophenoxy).2-f3-dimethylaminocarbonylphenoxy)- 
8-methy l- 9-benzy (purine. 

9. A pharmaceutical composition useful in treating a human having a disease-state 
cnaractenzed by thrombotic activity, which composition comprises a therapeutically effective 
amount of a compound selected from The group consisting of the following formulae: 
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-C<O)N(R 10 )R 1 \ -N<R ,0 >R n , -NtR^JCtOjR 10 , or -N<H)S(0) 2 R 13 : 
5 R 2 is -C(NH)NH 2 , -C(NH)N<H)OR 10 , -C(NH)N(H)C(0)OR 13 , -C{NH)N(H)C<0)R 10 , 
-C(NH)N(H)S(0) 2 R 13 . or -CfNH)N(H)C<0>N{H)R 10 ; 
R 3 is halo, alkyl. haloalkyl. haloalkoxy, ureido, cyano, guanidino, -OR 10 , -C(NH)NH 2 . 

-C(NH)N(H)OR 10 . .CIOINIR^IR 11 , -R^-CIOINIR^IR 11 , -CHIOHJCCOWR 10 ^ 1 1 . 
-NIR^IR 11 , -R 12 -N(R 10 )R n . -CtO)OR 10 , -R 1 2 -C(OIOR 10 , -N(R 10 )C(O)R 10 , 
0 (1 ,2)-tetrahydropyrimidinyl (optionally substituted by alkyl). [1 ,2)-imidazolyl (optionally 

substituted by alkyl), or (1 ,2}-imidazolinyl (optionally substituted by alkyl); 
R 5 is hydrogen, halo, alkyl, cycloalkyl, haloakyl, aryl, aralkyl. alkylthio, hydroxy, mercapto, 
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alkoxy. or -N(R 10 )R n ; 

R € is (C(R 7 )fR e J) n -R9 (where n is 1 to 4). hydrogen, alkyl. aryl (optionally substituted by halo, 
alkyl, hydroxy, alkoxy, aralkoxy. amino, dialkylamino. monoalkylamino, carboxy. 
aikoxycarbonyl. aminocarbonyl, monoalkylaminocarbonyl. or dialkylammocarbonyl). or 
aralkyi (optionally substituted by halo, alkyl, aryl. hyaroxy. alkoxy. aralkyi, ammo, 
dialkylamino, monoalkylamino, carboxy. aikoxycarbonyl. aminocarbonyl. 
monoalkylaminocarbonyl, or dialkylaminocarbonyl); 
each R 7 is independently hydrogen, alkyl. alkenyl. alkynyl. haloalkyl, haloalkenyl, cycloalkyl. 

cycloalkylalkyl, -C(0)OR 10 . -R 1 2 -C(0}OR ,0 , -R^-ClOJNiR^JR 1 1 . -C(0)-R 12 -N(R }0 )H y 1 
-R 12 -C(0)R 10 . -R 12 -C(O)N(R l0 )NrR lo )R n ;-R 1 2.C(R | 0HOR ,0 )-R ,2 -ISI(R 10 )<R n |. 
-aR l0 M0R 10 )C(O)OR M . -R ,2 -C(R 10 )(C(O)OR l0 ) p . -C(R 10 XN(R 10 )R 1 ^CIOIOR 10 , 
-R 12 CfR^HNIR^jR^JCtOJOR 10 . -C(R 10 )(OR ,0 )R U , -R ,2 -NfR 10 lR" # 

-R 12 -N(R 10 )C(0)OR 13 . .R l2 .N(R l0 )CIO)R n . •R 12 -N(R 10 JC(NR 10 )R 1 3 . -R l2 -N{R 10 ISlO),R ,: 
•R ,2 -N(R ,0 )CfO)N(R ,0 )R 11 . -R ,2 -N(R ,0 )C(NR 10 JISHR ,0 )R M . 

-R ,2 .^J^R ,0 )C^NR ,0 ^N^R 10 )N(R ^0 ^R , ^ -R^-NfR^i-R^-CIR^HNCR^JR 1 MaOlOR 10 . 
-R 12 -NfR 10 )S(OlR'\ -R 12 OR 10 . -R 1 2 -ON(R 10 )C(NR 10 |N(R 10 )R T \ -R 1 2 -OS(Oj,OR 1 0 
-R^-PIOKOR^JR 1 '. -R 12 -OP(OHOR 10 ).-,. -R ,2 -P(O)(OR 10 ) 2 . -fi ?2 5R !0 , 
-R 12 -S-R 12 -C(0)OR 10 . -R ,2 .S-R 12 -N(R ,0 »R n . -R 1 2 -S-R 1 2 -C(R 10 KNfR 10 >R 1 MCfOlOR 10 . 
*R ,2 *S-R 12 -N(R 10 )C(O)OR 10 , -R^-S-R 1 2 -N(R 10 )C(O)R 10 . 

•R l2 -S-S-R l2 -C(R l0 JIN(R ,0 )R l1 JC(O)OR 10 . -R 1 2 -SCIO)N(R 10 )R 1 1 , -R 1 2 -SC(SHM(R 10 )R 1 1 
*R 12 SfOlR 10 . .R 12 .S|Ol 2 R 13 . -R ,2 -SK»OR 10 . -R 1 2 -SfO) 2 OR 10 , -R 1 2 -S(O) 2 N(R l0 )R 1 \ 
-R ,2 -S(0)(NR" ,0 )R n . 

or each R 7 is aryl {optionally substituted by one or more substituents selected from the 

group consisting of alkyl. halo, haloalkyl. haloalkoxy. -OR 10 , -SR 10 . -NIR^IR 11 . 

-C<0)OR 10 . -C(O)N{R ,0 )R n , -S(0) 2 OR 10 and -OP(OMOR 10 ) 2 >. 
or each R 7 is aralkyi (optionally substituted by one or more substituents selected from 

the group consisting of alkyl. halo, haloalkyl. haloalkoxy. -OR 10 . -SR 10 . -N(R 10 )R n . 

•C(0)OR 10 . .CtOlNKR'OjR 11 . -SIO> 2 OR 10 and -OP|O)(OR 10 > 2 ). 
or each R 7 is heterocyclyl (optionally substituted by one or more substituents selected 

from the group consisting of alkyl, halo, haloalkyl, haloalkoxy. aralkyi. -OR 10 . -C(0)OR' 0 . 

-N(R 10 >R n . -aOlNfR 10 ^ 11 . -S(0) 2 OR 10 and -OP(0|(OR 10 ) 2 ). 
or each R 7 is heterocyclylalkyl (where the heterocyclyl radical is optionally substituted 

by one or more substituents selected from the group consisting of alkyl. halo, 

haloalkyl. haloalkoxy. aralkyi. -OR 10 . -SR 10 . -CtO)OR 10 . -N(R 10 JR 11 . 

-C(O)N<R 10 )R 11 ). -S(0) 2 OR 10 and -OP(O)(OR 10 ) 2 ). 
pr each R 7 IS adamantyl (optionally substituted by alkyl. halo, haloalkyl, haloalkoxy. 

-OR 10 . -SR 10 . -CfOlOR 10 , -N(R 10 >R'\ -CfOlNtR^JR 1 \ -S(0) 2 OR 10 and -OP(O)(OR 10 l 2 ). 



WO 98/07725 



-64- 



PCT/EP97/04445 



or each R 7 is adamantylalkyl (wnere the aaamantyl radical is optionally substituted by 
alkyl. halo, haloalkyl. haloalkoxy. -OR 10 , -SR ,0 # -CfOJOR 10 . NfR^jR 11 . 
-CtO)N(R ,0 JR 11 . -S(0» 2 OR 10 and OP(OMOR 10 ) 2 ) : 

each R 8 is independently hydrogen, alkyl. cycloalkyl. or aryl: 

R 9 is -CfOiOR 10 or -ClOWR 10 ^ 1 ; 

each R' c and R 11 is indepenoently hydrogen, alkyl, aryl {optionally substituted by halo. 

alkyl, hydroxy, alkoxy. aralkoxy. amino, dialkylam.no. monoalkylammo. carboxy. 

alkoxycarbonyl. aminocarbonyl. monoalkyiammocarbonyl. or dialkylaminocarbonyl!. or 

aralkyl (optionally substituted by halo, alkyl, aryl. hydroxy, alkoxy. aralkyl. amino. 

dtalkylamino. monoalkylammo. carboxy, alkoxycarbonyl. aminocarbonyl. 

monoalkyiammocarbonyl. or dialkylaminocarbonyl); 
R 12 is a straight or branched alkylene chain; and 

R 13 is alkyl. aryl (optionally substituted by halo, alkyl. hydroxy, alkoxy. aralkoxy. 

ammo. dialKylam.no. monoalkylammo. carboxy. alkoxycarbonyl. aminocarbonyl. 

monoalkyiammocarbonyl. or dialkylaminocarbonyl). or aralkyl (optionally substituted by 

halo, alkyl. aryl. hydroxy, alkoxy. aralkyl. ammo, dtalkylamino. monoalkylammo. carboxy. 

alkoxycarbonyl. aminocarbonyl. monoalkyiammocarbonyl. or dialkylammocarbony ): 
as a single stereoisomer or a mixture thereof: or a pnarmaceuticahy acceptable salt merecf. arc a 
pharmaceutical^ acceptable excipient. 

10. A method of treating a human having a disease-state characterized bv thrombotic 
activity, wh.cn method comprises administering to a human m need thereof a therapeutically 
effective amount of a compound selected from the group consisting of the following formulae 
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wherein: 

Z 1 and Z 2 are independently -O-, -N[R 10 >- or -OCH 2 -; 

R 1 and R 4 are each independently hydrogen, halo, alkyl, -OR 10 , -C(0)OR 10 . 
-CIOJNIR^JR 11 . -N(R 10 )R n , -N(R l0 |C|O)R 10 , or -NiHlSIO^R 1 3 ; 

R 2 is C(NH)NH 2 . -C(NH>N(H)0R 10 , -CINHWIHJCtOJOR 1 3 , -C<NH>NfH)C(0)R 10 , 
-C(NH)N(H)S(0> 2 R 13 , or -C(NH)N<H)C(0)N<H)R 10 ; 

R 3 is halo, alky!, haloalkyl, haloalkoxy, ureido. cyano, guanidino, -OR 10 . -C(NH)NH 2 . 

-C(NH)NlHIOR 10 . -C(0)N(R 10 )R 11 , -R 1 2 -C(O)N{R 10 )R 1 1 , -CHtOHJClOINlR^JR 1 \ 
-NIR^JR 11 , .R 12 -N<R 10 )R 11 , -C{0)OR 10 . -R 12 -C(OIOR 10 -N(R ,0 )C(O)R 10 , 
(1.2)-tetrahydropyrimidinyl (optionally substituted by alkyl), (1 ,2)-imidazolyl (optionally 
substituted by alkyl), or (1 ,2)-imidazolinyl (optionally subsxituted by alkyl); 

R 5 is hydrogen, halo, alkyl, cycloalkyl, haloakyl. aryl, aralkyl, alkylthio, hydroxy, mercapto. 
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alkoxv. or -NIR'Ojr' >■ 

R 6 .s -lC(R 7 )(R8), n R 9 (where n .s 1 to 4). hydrogen, alkyl. ary. (opt.onaliy substituted by ha.o. 
alkyl. hydroxy, alkoxy. aralkoxy. ammo, dialkylamino. monoalkylammo. carboxy. 
alkoxycarbonyl. ammocarbonyl. monoalkylam.nocaroonyl. or d.alky.am.nocaroonyl,. or 
aralky. (opt.onaliy subst.tuted by halo, alkyl. aryl. hydroxy, alkoxy. ara lkyi. am.no. 
dialkylamino. monoalkylam.no. carboxy. alkoxycarbonyl. ammocarbonyl. 
monoalkylaminocarbonyl. or dialkylaminocarbonyl); 

each R 7 .. .ndependently hydrogen, alkyl. a.kenyl. alkynyl. ha.oalkyl. haloa.kenyl. cyCoa.kyi 
cycloalkylalkyl. -C(0»OR'°. -R 12 -C<OIOR "<>. .R 12 -C(O)N(R' 0 ,R> \ -C(0>-R 12 .N(R 10 )R 1 • 
•R 12 -C(0>R 1C . -R'2-C(OIN(R'0 > N(R 1 0»R". -R 1 Z-ClR^l.OR 1 °).R' 2.N(R 10 )(R" , 
^(R^JIOR'OJCIO.OR". -R 1 2-C(R'°,|C(0>OR 1 °) 2 . .ClR"')(N[R'<')R",ClO|OR' 0 , 
-R ,2 -C(R 10 )(N(R , 0|R",C(OIOR , °. -CIR^XOR 10 ^ 1 \ .R"-N(R'°)R' \ 

•R' 2 -N<R'O.C(0>OR'3. .R'2. N(R ,O lC(0)Rl1 .R12. N(R .0 )C(NR , 0)R ,3 '. r , 2 . N(R ,0,5,0,^ , 
•R^-NfR'^ClOINIR'OlR'-. -R ,2 .N<R 10 )C{NR'°, N(R »0 )R i 1 * 
•R ,2 -N ( R'0 1C(NR ^0, N(Rl O )N(B ,o )R ,. .-R'2.N(R'0,. R . 2 . C(R ,0, (N(H -0, R ., )C(O)ORl3 
-R ,2 -N<R'°,S(0»R'\ -R^OR'O. -R' 2 -ON(R'°)C(NR'0)N(R'°)R". -R' 2 -OSlOi-,OR' 0 

R ;2 -PIOI(OR ,0 »R". -R'2.OP(0)(OR ,0 ) 2 . -R 12 -P(O)(OR 10 ) 2 . R'2-SR 10 . 

R' 2 -S-R 12 CIO»OR'0. •R' 2 -S-R^ 2 .r J( R'0 )R n.. R .2. s . R ,2. C(R ,0, )N(R ,0 )R u )C(O)ORlc 

R 12 S-R ,2 -N(R 10 >C(O»OR' 0 . -R ,2 -S-R 12 -N(R ,0 )C(OIR 10 . 

R' 2 S.S-R ,2 .C(R'0„ N(R '0 )R ii )C;O)OR ,o .R'2. S C(0)N(R'0,R'i R . 2. SC < S >NiR '°)R^ 
•R ,2 -S<0>R 10 -R1 2 .S(0) 2 R'3. .R'2. S ,O.OR'°. -R 12 -S(0) 2 OR'° -r-J S(0) 2 N(R 'O.R 1 . ' 
-R'^-stOMNR'OjR 1 ■. 

or each R 7 ,s aryl »opt,onal.y subst.tuted by one or more substituents selected from the 

group consisting of alkyl. halo, haloalkyl. haloalkoxy. -OR 10 . SR'°. -NIR^IR 11 

-CIOIOR 10 . -C(O)N<R'0)R". -S(0) 2 OR 10 and -OP(OHOR 10 ) 2 |. 
or each R 7 .s aralkyi (optionally subst.tuted by one or more substituents selected from 

the group consisting of alkyl. halo, haloalkyl, haloalkoxy. -OR 10 . -SR 10 . -N(R 10 )R n 

-CIOIOR 10 . -C(OIN(R 10 )R". . S (0) 2 0R 10 and OP(OMOR 10 I 2 ). 
or each R 7 , s heterocyclyl (opt.onaliy substituted by one or more substituents selected 

from the group consisting of alkyl. halo, haloalkyl. haloalkoxy. aralkyi. -OR 10 . -CIOIOR 10 

-N(R 10 )R'\ -CtOlNIR 10 ^ 11 . -S(0) 2 OR 10 and -OP(0)(OR 10 ) 2 ). 
or each R ; .s heterocyclylalkyl (where the heterocyclyl radical is opt.onaliy subst.tuted 

by one or more substituents selected from the group consist.ng of alkyl. halo. 

haloalkyl. haloalkoxy. aralkyi, -OR 10 . SR 10 . -CIO)OR 10 , -N(R 10 )R n 

•CIOINIR^IR 11 ). -S(0) 2 OR 10 and -OPIOXOR 10 ) 2 ). 
or each R 7 , s adamantyl (opt.onaliy subst.tuted by alkyl. halo, haloalkyl. haloalkoxy. 

-OR 10 . -SR 10 . -C(0)OR'°. -N.R'OjR 11 . -C.OlN'R'OjR 1 1 . . S (O» 2 0R 10 and -OP.OHOR 10 > 2 >. 
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or each R 7 is adamantylalkyl {where the adamantyl radical is optionally substituted by 
alkyl, halo, haloalkyl. haloalkoxy. -OR 10 , -SR 10 , -C(0)OR 10 , -N(R l0 >R 11 . 
-aOJNfR'OjR- 1 , -S(0) 2 OR 10 and -OP(O)f0R 10 ) 2 ); 

each R 8 is indepenaently hydrogen, alkyl. cycloalkyl. or aryl: 
5 R 9 .s -C(0)OR 10 or -C(O)N(R 10 )R 1 1 ; 

each R 10 and R n is independently hyarogen, alkyl. aryl (opnonally substituted by halo. 

aJkyl. hydroxy, alkoxy. aralkoxy. amino, dialkylammo, monoalkylamino. carboxy. 
alkoxycarbonyl. aminocarbonyl, monoalkylaminocarbonyl, or dialkylaminocarbonyl). or 
aralkyl (optionally substituted by halo, alkyl. aryl, hydroxy, alkoxy. aralkyl. amino. 
10 dialkylammo. monoalkylamino, carboxy, alkoxycarbonyl. aminocarbonyl, 

monoalkylaminocarbonyl. or dialkylaminocarbonyl); 

R 12 is a straight or branched alkylene chain; and 

R t3 is alkvl. aryl (optionally substituted by halo, alkyl. hydroxy, alkoxy, aralkoxy. 

ammo, dialkylammo. monoalkylamino. carboxy, alkoxycarbonyl. aminocarbonyl. 
15 monoaikyiaminocarDonyl, or dialkylaminocarbonyl). or aralkyl loptionally substituted by 

haio. alkyl. aryl. hydroxy, alkoxy. aralkyl. amino, dialkylammo. monoalkylamino, carboxy. 
alkoxycarbonyl. aminocarbonyl. monoalkylammncaroonyl, cr dialkyiaminoearbonyi); 
as a smgie stereoisomer or a mixture thereof; or a pharmaceutical^ acceptable salt thereof. 
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